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Description 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

[0001] The present invention relates to a card type 
storage medium such as an IC card used as a cashless 
card, an identification (I.D.) card, a health management 
card, a municipal corporation card, etc. and an issuing 
apparatus issuing such card type storage medium. 

(2) Description of the Related Art 

[0002] A card type storage medium, for example, an 
IC card having an integrated circuit therein has been 
widely spread in recent years. 

[0003] A file controlling program is set into the IC card 
to retain data therein so that the data to be processed 
by an external application program that is incorporated 
within a terminal apparatus, a host computer or the like 
can be managed in each file as a unit. 
[0004] Referring to FIG. 1 7. a typical IC card 1 00 com- 
prises a tenninal (a contact or a data communication 
mechanism) 110, a storage 120 and a control unit 130. 
[0005] When the IC card 100 is inserted into an IC 
card reader/writer (not shown) of a temninal apparatus, 
a host computer or the lilce, the terminal 110 is brought 
into contact with a tenninal of the IC card reader/writer 
to send and receive a signal. 

[0006] The storage 120 has a file area in which data 
to be processed by each various application program is 
retained in each file, and a directory area 123 which re- 
tains control infonmation about each data file 122 held 
in the file area 121. 

[0007] The control unit (MPU: micro processor unit) 
130 is to manage the data retained In the file area 1 21 
in the storage unit 120 on the basis of the control infor- 
mation stored in the directory area 123 in the storage 
unit 120. 

[0008] Some IC card has an electric source therein, 
and some IC card needs to be supplied an electric en- 
ergy from a tenninal apparatus or a host computer by 
being inserted into the tenninal apparatus or the host 
computer. In the latter case, a nonvolatile storage such 
as an EEPROM is used as the storage unit 120. 
[0009] Such IC card 1 00 is used as a cashless card, 
an ID card, a health management card, a municipal cor- 
poration card, etc. 

[0010] In department stores, super marl^ets, etc., a 
PCS system has been accomplished with employment 
of a cashless card such as a prepaid card or a credit 
card for sales promotion. If the iC card is used as such 
cashless card, it is essential to provide a function for 
advance payment or future payment to the cashless 
card, for example, the prepaid card or the credit card. 
[001 1] If the IC card 1 00 is used as an ID card to im- 
prove convenience in, for example, an intelligent build- 
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ing, the IC card needs to have a function to hold data 
about entrance and retrieval to and from the room, at- 
tendance of employees, etc. in the data files 122. 
[001 2] If the IC card 1 00 is used as a health manage- 

5 ment card In a hospital, a fitness facility or the like to 
improve convenience, the IC card 100 has to hold vari- 
ous data such as appointment, carte, results of exami- 
nation and measurement for the management. 
[0013] Likewise, if the IC card 100 is used as a mu- 

^0 nicipal corporation card to improve use of public facilities 
or administrative service, the IC card holds data about 
appointment of the facilities, automatic issue of various 
applications as data files 122 therein. 
[0014] The IC card 1 00 shown in FIG. 1 7 has prede- 

'5 termined personal identification number (hereinafter, re- 
ferred as PIN) for every data file 1 22 retained in the stor- 
age unit 120 in order to reinforcethesecurity of thedata 
retained in the IC card 100. Each of the PIN is held as 
control infonnation in the directory area 123 in the stor- 

20 age unit 120. 

[001 5] In order to gain an access from an external ap- 
plication or the like, only when a PIN sent with the ac- 
cess is in coincidence with the PIN retained in the direc- 
tory area 123 in the storage unit 120, the control unit 

25 130 allows reading or updating of the data retained in 
the data file 122. 

[0016] The PIN for each data file 122 is set when the 
IC card 1 00 is issued by a card issuing apparatus (not 
shown). Management of the PIN set by the card issuing 

30 apparatus, which varies from each other depending on 
a card owner, is carried out by another host computer 
(not shown) different from the card issuing apparatus. 
[0017] If a person owning the IC card accidentally for- 
gets a PIN of his or her own IC card 100, the PIN is read 

35 out from the host computer managing the PIN through 
a terminal apparatus which can gain an access to the 
host computer to verify the PIN. 
[0018] The host computer manages the PINS of the 
owners of all issued IC cards (card type storage media) 

"^0 1 00. In addition, It is sometimes necessary to set plural 
different PINs to every data files in each IC card. The 
host computer therefore requires a large area in the stor- 
age to manage the PINs. The management of the PINs 
is, therefore, quite complex and troublesome to the en- 

45 tire IC card system. Moreover, in the event of an acci- 
dent, use of a terminal apparatus accessible to the host 
computer is indispensable to verify the IC card. Such 
veriffcation of the IC card causes inconvenience to users 
of the IC card. 

50 [0019] Meanwhile, a card type storage medium, 
which is used ahead of an IC card, for example, a mag- 
netic card, is operated in a mode where the stored data 
is unchangeable as personal identification information 
(ID). An IC card 100 as above is used in a mode where 

55 stored data (for example, infonnation about an amount 
of money) is variable, as represented by a cashless 
card. 

[0020] In such mode of use, the IC card is used as a 
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cashless card. In the event of an accident such as sys* 
tern down, power-source break-down, pull-out of the IC 
card 100 in the course of an updating process to receive 
money or for account settlement, a failure may develop 
In data in the data file 1 22 in the IC card 1 00. At present, 
it is impossible to repair or restore (data recovery) such 
failure in data within the IC card 100. 
[0021] To cope with such event, a presently conduct- 
ed technique Is to set an area of 1 byte referred as BCC 
(block check character) In each record of data held in 
the data file 1 22 of the IC card 1 00, adjust the BCC such 
that a bit number in each record becomes an even 
number or an odd number and write the BCC in each 
record to make a check on the bit number in each record 
as to whether the bit number is an even number or an 
odd number upon reading out the data. For instance, in 
the case where the BCC is so adjusted that the bit 
number in each record is an even number, If the bit 
number In the record is an odd number upon checking, 
some action Is taken upon check-out such as to prohibit 
the IC card 100 from being used. 
[0022] It is, however, impossible to detect a system 
failure as conflicting data developed between the 
records by such BCC check, as shown in FIG. 18. 
[0023] Namely, In the case where data writing and up- 
dating are executed a plurality of times (three times in 
FIG. 18) as one unit of process in the course from an 
open to close of the IC card 1 00 by the appfication pro- 
gram 200 of an external tenminal apparatus or the like, 
if a system failure occurred before the second updating 
after the first record was updated, it is impossible to de- 
tect the system failure by the BCC since no conflict oc^ 
curred in data as a record unit held In the IC card 100. 
[0024] Since the BCC checks a number of bits by a 
record unit, If 2 bits (an even bit) are left out, or the 
number of bits are the same but their represented value 
are different (for example, "0111" and "1011", if three 
bits), it is impossible to detect such failure as. conflicting 
data. 

[0025] In consequence, for example, asshown in FIG. 
19, if a system failure occurred while one record is being 
written into the IC card 100, causing a situation that 
there exist an updated part and an unupdated part within 
the same record, there Is possibility that such failure 
cannot be detected. 

[0026] To solve the above problem, it is necessary to 
provide a BCC In each record in the file area 121 of the 
storage unit 120. This results In that a large area Is re- 
quired for the BCCs, if a large volume of data need to 
be stored In the card. 

[0027] As stated above, there has been developed no 
technique to repair and restore data failure (data recov- 
ery) within the IC card 100. If such repair and restore 
are handled on the side of the apparatus, the host com- 
puter needs to manage recovery Information (restora- 
tion data and the like) of all IC cards every time the IC 
card is used. As a result, it is necessary to execute the 
recovery on data conflict by (1 ) communicating with the 



host computer in real time to restore the data, or (2) pro- 
hibiting the IC card from being used, and issuing a new 
card. 

[0028] To cope with the above problem, the conven- 
5 tional IC card has disadvantages such that a configura- 
tion of the IC card system become difficult, a large area 
Is required to store recovery information in the storage 
of the host computer, and management of the entire IC 
card system becomes quite complex, as same as the 
^0 PIN management. Further, to repair and restore the data 
in the IC card 100 in the event of a system failure, it is 
necessary to use a terminal apparatus accessible to the 
host computer, or to reissue the IC card. Such data re- 
covery work is quite troublesome to the card user. 
'5 [0029] EP 0 583 006 A2 describes an IC card with a 
hierarchical file structure. The IC card comprises a 
processing controller, RAM and non-volatile memory. 
The non-volatile memory stores plural files in a logical 
file structure with five levels. Level 1 has a master dtrec- 
20 tory, one key file and one data file. Each of levels 2-5 
has one or more directories, key files and data files. 
Each data file and key file are managed by the directory. 
[0030] Each data file comprises a data area for storing 
data. Each data file further has an access condition con- 
25 troller which comprises an excess key box designation 
table and a logic conditions area. The logic conditions 
area further comprises a horizontal matching condition 
settings area and a vertical matching condition settings 
table. The values set In the excess conditions controller 
30 differ for each data file. 

[0031] The excess key box designation table is usu- 
ally set by the card distributor and designates the key 
box numbers at whfeh stored key data (which corre- 
spond to PINs) requires verification. The vertical match- 
es ing condition settings table is also usually set by the card 
distributor and sets the levels from which the key files 
are collected and can be used for checking. 
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SUMMARY OF THE INVENTION 



[0032] From the above viewpoint, an object of this in- 
vention is to provide a card type storage medium and a 
card type storage medium issuing apparatus, in which 
management of PINs heretofore carried out by a host 

45 computer becomes dispensable, the PIN management 
in the entire system is simplified, and verification of a 
PIN in an event of an accident Is easily and simply car- 
ried out so that Inconvenience to users may be mitigated 
upon verification of the PIN. 

50 [0033] The present application also discloses a card 
type storage medium which can detect reliably conflict- 
ing data developed due to a system failure without using 
a BCC, and to realize repair and restore of the conf Ircting 
data developed due to a system failure by and within the 

55 card itself, thereby simplifying the apparatus configura- 
tion and reducing inconvenience to the users upon re- 
storing the data. 

[0034] The present invention therefore provides a 
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card type storage medium comprising a storage unit 
having a file area holding data in each file as a unit and 
a directory area holding therein control information units 
each including a PIN of a data file in said file area in said 
storage unit on the basis of said control information units s 
in said directory area in said storage unit, said control 
unit allowing an access process on a data file only when 
a PIN held in said control infomiation unit In said direc- 
tory area in said storage unit is in agreement with a PIN 
fed from outside, the improvement comprising a dedi- io 
cated file being set in said file area in said storage unit, 
said dedicated file holding PINs of the data files held in 
said respective control information units in said directory 
area in said storage unit and file names of the data files 
such that the PIN and file name of each data file con-e- is 
spond to each other, another control information unit be- 
ing set in said directory area in said storage unit, said 
control infonnatlon unit holding a master PIN of said 
dedicated file. 

[0035] According to the above card type storage me- 20 
dium of this invention, a dedicated file is provided In a 
file area in the storage unit to hold data including PINs 
and files names of the respective data files. It is, there- 
fore, possible to manage the PINs retained in each card 
type storage medium by and within the card type storage 25 
medium itself. It is also possible to omit PIN manage- 
ment by the host computer, largely reducing a burden 
of the PIN management on the entire system. 
[0036] As another aspect, the present invention also 
provides a card type storage medium issuing apparatus 30 
issuing the above card type storage medium comprising 
the storage unit and the control unit, said card type stor- 
age medium Issuing apparatus comprising a data file 
creating means, in response to a data file creating com- 
mand from outside, setting a control information unit for 35 
a data file including a PIN of said data file to create said 
data file in said file area in said storage unit according 
to said data file creating command, a PIN matching 
means, in response to a data file accessing command 
to gain an access to the data file created by said data 40 
file creating means from the outside, making a judge- 
ment as to whether the PIN of said data file to be ac- 
cessed according to said data file access command held 
in said control infomnation unit in said directory area In 
said storage unit is in agreement with a PIN included in 45 
said data file accessing command supplied from the out- 
side, a data file accessing means executing an access 
process on the data file to be accessed when said PIN 
matching means Judges that said two PINs are in 
agreement, a dedicated file creating means, in response so 
to a dedicated file creating command from the outside, 
setting a control infomnation unit for said dedicated file 
including a master PIN for said dedicated file to create 
said dedicated file in said file area in said storage unit 
according to said dedicated file creating command, a ss 
master PIN matching means, in responseto a dedicated 
file access command to gain an access to said dedicat- 
ed file created by said dedicated file creating means 



from the outside, making a judgement as to whether the 
master PIN of said dedicated file held in said control in- 
fonmation unit in said directory area in said storage is in 
agreement with a master PIN included in said dedicated 
file access command supplied form the outside, and a 
dedicated file access means executing an access proc- 
ess on said dedicated file when said master PIN match- 
ing means makes a judgement that the above two mas- 
ter PINs are in agreement, upon issuing said IC card, 
said dedicated file accessing means writing the PINs of 
the data files held in said respective control information 
units in said directory area in said storage unit into said 
dedicated file such that the PIN and file name of each 
data file corresponds to each other according to a ded- 
icated file accessing command supplied from outside af- 
ter said dedicated file creating means created said ded- 
icated file. 

[0037] In the above card type storage medium issuing 
apparatus of this invention, upon issuing the IC card, 
said dedicated file creation instmcting means first trans- 
fers a dedicated file creating command. Said dedicated 
file access Instructing means then generates a dedicat- 
ed file access command including data including PINs 
and file names of the respective data files and transfers 
it to said card type storage medium, thereby setting a 
dedicated file holding data including the PINs and file 
names of the respective data files such that a PIN and 
file name of each data file correspond to each other in 
the file area in the storage unit of the card type storage 
medium. It is, therefore, possible to manage the PINs of 
each card type storage medium by and within the card 
type storage medium itself. The management of the 
PINs by the host computer thus can be omitted, largely 
reducing a burden to manage the PIN on entire system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] 

FIG. 1 is a block diagram illustrating an aspect of 
this invention; 

FIG. 2 is a block diagram illustrating another aspect 
of this invention; 

FIG. 3 is a block diagram Illustrating a card type 
storage medium which is not part of the invention 
as claimed; 

FIG. 4 is a block diagram illustrating a card type 
storage medium which is not part of the invention 

as claimed; 

FIG. 5 is a block diagram showing a card type stor- 
age medium and an issuing apparatus issuing the 
card type storage medium according to the first em- 
bodiment of this invention; 
FIG. 6 is a block diagram showing a file structure in 
a storage unit of the card type storage medium ac- 
cording to the first embodiment; 
FIG. 7 is an illustration of a typical hardware config- 
uration of the card type storage medium issuing ap- 
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paratus according to the first embodlment; 
FIG. 8 is a block diagram showing a card type stor- 
age medium which Is not part of the invention as 
claimed: 

FIG. 9 is a block diagram showing a file structure in 
a storage unit of a card type storage medium which 
Is not part of the invention as claimed; 
FIG. Ids an illustration showing a content of data 
held in a recovery infonnation unit of the card type 
storage medium which is not part of the invention 
as claimed; 

FIG. 11 is a flow chart of an operation to obtain re* 
covery information in the card type storage medium 
which is not part of the invention as claimed; 
FIG. 12 is a flow chart of an operation to detect a 

system failure and restore data in the card type stor- 
age medium which is not part of the invention as 
claimed; 

FIGS. 13A through 13C are illustrations of a content 
of data In the recovery infonnation unit in order to 
explain an operation of the card type storage medi- 
um which Is not part of the invention as claimed; 
FIG. 14 is an Illustration of a content of data in the 
recovery information unit in order to explain the op- 
eration of the card type storage medium which is 
not part of the invention as claimed; 
FIG. 15 is an illustration of a content of data in the 
recovery information unit in order to explain the op- 
eration of the card type storage medium which is 
not part of the invention as claimed; 
FIGS. 16A and 16B are illustrations of a content of 
data in the application area and the recovery infor- 
mation unit in order to explain the operation of the 
card type storage medium which is not part of the 
Invention as claimed; 

FIG. 1 7 Is a block diagram showing a configuration 
of a typical IC card; 

FIG. 1 8 is an illustration showing a state of data 
stored in an IC card when a system failure occun-ed. 
FIG. 19 is an illustration showing a state of data 
stored in an IC card when a system failure occun-ed. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



(1) Description of Aspects of This Invention 

[0039] FIG. 1 is a block diagram illustrating an aspect 
of this Invention. In FIG. 1 , reference numeral 1 denotes 
a card type storage medium. The card type storage me- 
dium 1 comprises a storage unit 2 and a control unit 3. 
[0040] The storage unit 2 includes a file area 21 hold- 
ing data in each file as a unit and a directory area 23 
having a control infonnation unit 231 to hold a PIN for 
each data file 22 in the file area 21 therein. 
[0041] The control unit 3 is to manage the data files 
22 in the file area 21 in the storage unit 2 on the basis 
of data held In the control information units 231 in the 



directory area 23 in the storage unit 2. In this card type 
storage medium 1 ; only when the PIN held in the control 
information unit 231 in the directory area 23 in the stor- 
age unit 2 agrees with a PIN fed from outside, the control 
5 unit 3 permits the data files to be accessed. 

[0042] In the file area 21 in the storage unit 2 of this 
card type storage medium 1 , there is provided a dedi- 
cated file 24 to hold P INs and file names of the data files 
22 such that each of the PIN corresponds to Its file name 
10 of the data file 22 that is retained in the control informa- 
tion units 231 in the directory area 23 in the storage unit 
2. Likewise, there is provided another control infonna- 
tion unit 232 to hold a master PIN (i.e., a PIN that only 
the system manager knows) for the dedicated file 24 in 
15 the director area 23 in the storage unit 2. 

[0043] It is possible to encipher the PINs of the data 
files 22 and hold them in the dedicated file 24. 
[0044] In the card type storage medium shown in FIG. 
1 , the data of the PINs for the respective data files 22 
^0 and the corresponding file names are set in the dedicat- 
ed file 24. The PINs in each card type storage medium 
are therefore managed by and within the card type stor- 
age medium itself. As a result, the management of the 
PINs by the host computer is dispensable. 
^5 [0045] The data in the dedicated file 24 cannot be 
read out without an input of the master PIN (that is 
known by only the system manager) held in the control 
information unit 232 in the directory area 23. 
The enciphered PINs for the respective data files 22 in 
30 the dedicated file 24 can more effectively prevent the 
PINs for the respective data files 22 from being known 
by other persons except the system manager, If the 
master PIN gets to be known by the other person. 
[0046] FIG. 2 is a block diagram illustrating another 
35 aspect of this Invention. In FIG. 2, reference numeral 1 0 
denotes a card type storage medium. The card type 
storage medium 10 has a similar configuration to the 
card type storage medium shown in FIG. 1 , essentially 
comprising a storage unit 2 and a control unit 3. 
40 [0047] The storage unit 2 has. as similar to that shown 
in FIG. 1, a file area 21 retaining data in each file as a 
unit and a directory area 23 including control infonnation 
units 231 each retaining a PIN for a data file 22 in the 
file area 21 therein. 
45 [0048] The control unit 3 is, as also similar to the one 
shown in FIG. 1, to manage the data files 22 In the file 
area 21 in the storage unit 2 on the basis of the data 
held In the control information units 231 in the directory 
area 23 in the storage unit. The control unit 3 shown in 
50 FIG. 2 is provided with a data file creating means 31 , a 
PIN matching means 32, a data file accessing means 
33, a dedicated file creating means 34, a master PIN 
matching means 35 and a dedicated file accessing 
means 36. 

55 [0049] When receiving a data file creating command 
from the outside (i.e., a card type storage medium issu- 
ing apparatus 4 described later), the data file creating 
means 31 sets the control information unit 231 for the 
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data file 22 containing a PIN for the data file 22 in re- 
sponse to the data file creating comnnand in order to cre- 
ate said data file 22 in the file area 21 in the storage unit 
2. 

[0050] When receiving a data file access command to 
gain an access to the data file 22 created by the data 
file creating means 31 from the outside, the PIN match- 
ing means 32 makes a judgement as to whether a PIN 
included in the above data file accessing command 
agrees with the PIN of the data file 22 to be accessed 
held in the control information unit 231 in the directory 
area 23 in the storage unit 2. 

[0051] The data file accessing means 33 is to gain an 
access to the data file 22 to be accessed when a result 
of the matching carried out by the PIN matching means 
32 is positive. 

[0052] When receiving a dedicated file creating com- 
mand from the outside (i.e. , the card type storage means 
Issuing apparatus 4 described later), the dedicated file 
creating means 34 sets a control infonnation unit 232 
for a dedicated file 24 including a master PIN (known 
only by the system manager) for the dedicated file 24 in 
the directory area 23 in the storage unit 2 in response 
to the dedicated file creating command in order to create 
the dedicated file 24 in the file area 21 in the storage 
unit 2. 

[0053] When receiving a dedicated file access com- 
mand to gain an access to the dedicated file 24 created 
by the dedicated file creating means 34 from the outside 
(i.e., the card type storage medium issuing apparatus 4 
described later), the master PIN matching means 35 
makes a judgement as to whether the master PIN of the 
dedicated file 24 retained In the control infonnation unit 
232 in the directory area 23 in the storage unit 2 agrees 
with a master PIN contained in the inputted dedicated 
file access command. 

[0054] When a result of the matching between the 
above two master PINs carried out by the master PIN 
matching means 35 is positive, the dedicated file ac- 
cessing means 36 allows an access to the dedicated file 
24. 

[0055] Upon issuing the card type storage medium 1 0 
of this invention, the dedicated file creating means 34, 
to begin with, creates the dedicated file 24. The dedicat- 
ed file access means 36 next writes PINs of the respec- 
tive data files 22 retained in the control information in 
the directory area 23 in the storage unit 2 into the ded- 
icated file 24 such that each of the PIN of the data file 
22 corresponds to its file name, in response to the ded- 
icated file access command supplied from the outside 
(the card type storage medium issuing apparatus 4, de- 
scribed later). 

[0056] It is possible to encipher the PINs for the data 
files 22 and hold them in the dedicated file 24. 
[0057] In FIG. 2, reference numeral 4 denotes the 
card type storage medium issuing apparatus. The card 
type storage medium issuing apparatus 4 issues the 
card type storage medium 10 (or a card type storage 



medium 1 ) as described hereinbefore, comprising a da- 
ta file creation instructing means 41, a data file access 
instructing means 42, a dedicated file creation instruct- 
ing means 43 and a dedicated file access instructing 

5 means 44. 

[0058] The data file creation Instructing means 41 
sets a control information unit 231 of the data file 22 in- 
cluding a PIN for the data file 22 in the directory area 23 
in the storage unit 2. The data file creation instructing 

'0 means 41 then generates a data file creating command 
including the PIN, and transmit the generated data file 
creating command to the card type storage medium 10 
(i.e., the data file creating means 31) in order to create 
the data file 22 in the file area 21 in the storage unit 2. 

15 [0059] The data file access instructing means 42 gen- 
erates a data file access command including a PIN for 
the data file 22 to be accessed, and transmits the gen- 
erated data file accessing command to the card type 
storage medium 10 (i.e., the PIN number matching 

20 means 32 and the data file access means 32) in order 
to get an access to the data file 22 created In the file 
area 21 in the storage unit 2. 

[0060] The dedicated file creation instructing means 
43 sets the control infonnation unit 232 for the dedicated 

25 file 24 including a master PIN for the dedicated file 24 
in the directory area 23 in the storage unit 2. The dedi- 
cated file creation instructing means 43 generates a 
dedicated file creating command including the master 
PIN, and transmits the generated dedicated file creating 

30 command to the card type storage medium 1 0 (i.e. , the 
dedicated file creating means 34) in order to create the 
dedicated file 24 in the file area 21 in the storage unit 2, 
[0061] The dedicated file access instructing means 44 
generates a dedicated file access command including 

35 the master PIN for the dedicated file 24, and transmits 
the generated dedicated file access command to the 
card type storage medium 10 (i.e., the master PIN 
matching means 35 and the dedicated file accessing 
means 36) in order to gain an access to the dedicated 

40 file 24 created in the file area 21 in the storage unit 2. 
[0062] In the card type storage medium issuing appa- 
ratus 4, the dedicated file creating means 43 transfers 
a dedicated file creating instructing command to the 
card type storage medium 1 0 when the card type stor- 
es age medium 1 0 is issued. Thereafter, the dedicated file 
access instructing means 44 generates a dedicated file 
access command including data of file names and PINs 
of the respective data files 22, and transfers it to the card 
type storage medium 10 (i.e., the dedicated file access 

50 means 36) in order to write the PINs of the data files 22 
such that the PIN of each data file 22 corresponds to its 
file name that is retained In the control infonnation unit 
231 in the directory area 23 in the storage unit 2. 
[0063] It is possible that, upon verification of PINs of 

55 the card type storage medium, the dedicated file access 
instructing means 44 of the card type storage medium 
issuing apparatus 4 generates a dedicated file access- 
ing command including a master PIN, and transfers it to 
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the card type storage medium 10 (i.e., the master PIN 
matching means 35 and the dedicated file accessing 
means 36) In order to read out data from the dedicated 
file 24 in the file area 21 in the storage unit 2 in the card 
type storage medium 1 0 to be verified. 5 
[0064] When the data of the PIN and the file name of 
the data file 22 is read out from the dedicated file 24 in 
the card type storage medium 1 0 In response to the ded- 
icated file accessing command from the dedicated file 
access instructing means 44 of the card type storage io 
medium issuing apparatus 4, the data file access in- 
structing means 42 generates a data file accessing com- 
mand Including the PIN read out, and transfers It to the 
card type storage medium 10 (i.e., the PIN matching 
means 32 and the data file access means 33) to give an is 
Instruction to the card type storage medium 1 0 to verify 
the correctness of the data file 22 corresponding to the 
PIN read out. 

[0065] In the case where enciphered PINs of data files 
are held in the dedicated file 24, there are also provided 
an enciphering means enciphering the PINs of the data 
files 22 to be written into the dedicated file 24 in the card 
card type storage medium 10 by the dedicated file ac- 
cess directing means 44, and a decoding means decod- 
ing the enciphered PINs of the data files 22 read out 25 
from the dedicated file 24 in the card type storage me- 
dium 10 from the dedicated file access instructing 
means 44. 

[0066] In the card storage medium 1 0 set forth above 
in connection with FIG. 2, the data file creating means so 
31 sets a control infomiatlon unit 231 for the data file 22 
including a PIN inthe directory area 23 inthestorage unit 
2 in response to a data file creating command from the 
card type storage mdium issuing apparatus 4. 
[0067] When receiving a data file accessing com- 35 
mand to access a data file 22 created by the data file 
creating means 31 from the outside, the PIN matching 
means 32 makes a judgement as to whether the PIN 
included In the data file accessing command agrees with 
the PIN of the data file 22 (held in the control Infonnation 40 
unit 231 in the directory area 23) to be accessed. 
[0068] When a result of the matching executed by the 
PIN matching means 32 is positive, the data file access 
means 33 allows an access to the data file 22 to be ac- 
cessed. 45 
[0069] In the card type storage medium 10, the dedi- 
cated file creating means 34 sets, upon issuing the card 
type storage medium, the control infonnalion unit 232 
for the dedicated file 24 including the master PIN (i.e.. 
the PIN known by only the system manager) In the dl- so 
rectory area 23 in the storage unit 2, in response to the 
dedicated file creating command in order to create the 
dedicated file 24 in the file area 21 in the storage unit 2. 
[0070] When receiving the dedicated file accessing 
command to gain an access to the dedicated file 24 ere- 55 
ated by the dedicated file creating means 34 from the 
card type storage medium issuing apparatus 4, the mas- 
ter PIN matching means 35 makes a judgement as to 



whether a master PIN included in the dedicated file ac- 
cessing command agrees with the mater PIN (retained 
in the control infonmatlon unit 232 in the directory area 
23) of the dedicated file 24. 

[0071] When a result of the matching executed by the 
master PIN matching means 35 is positive, the dedicat- 
ed file access means 36 carries out an access process 
(that is, write/read) on the dedicated file 24. 
[0072] When the card type storage medium 10 is 
iussed, the dedicated file accessing means 36 writes a 
PIN and a file name of each data file into a dedicated 
file 24 in such a manner that the PIN and the file name 
conrespond to each other in response to a dedicated file 
accessing command from the card type storage medium 
issuing apparatus 4 after the dedicated file creating 
means 34 has created the dedicated file 24. 
[0073] In the above manner, data of the PIN and the 
file name of each data file 22 is written in the dedicated 
file 24 in the file area 21 In the storage unit 2 of the card 
type storage medium 10. The management of the PINs 
In each card type storage medium 10 Is cam'ed out by 
and within the card type storage medium 10 itself, man- 
agement of the PINs by the host computer is thus dis- 
pensable. 

[0074] The data in the dedicated file 24 cannot be 
read out without knowing the master PIN (the PIN known 
by only the system manager) retained in the control in- 
formation unit 232 in the directory area 23. 
[0075] Encipennent of the PINs of the data files 22 
stored In the dedicated file 24 is more effective to pre- 
vent the PINs of the data files 22 from leaking outside 
as they are, even if the master PIN gets to be known by 
another person except the system manager. 
[0076] The above mentioned card type storage medi- 
um Issuing apparatus 4 shown In FIG. 2 Issues the card 
type storage medium 1 0 (or a card type storage medium 
1). 

[0077] More specif teally, the data file creation instruct- 
ing means 41 generates a data file creating command 
including PINs of data files 22. and transfers it to the 
card type storage medium 1 0 (i.e., the data file creating 
means 31 ) to set the control information unit 231 for the 
data files 22 including the PINs for the respective data 
files 22 In the directory area 23 In the storage unit 2, in 
response to the data file creating command so that the 
data files 22 may be created in the file area 21 in the 
storage unit 2. 

[0078] The data file access Instructing means 42 gen- 
erates a data file accessing command including a PIN 
for a data file 22 to be accessed, and transfers it to the 
card type storage medium 10 (i.e., the PIN matching 
means 32 and the data file accessing means 32) to per- 
fomri an access process (i.e., write/read) on the data file 
22 created in the file area 21 in the storage unit 2. 
[0079] On the other hand, the dedicated file creation 
instructing means 43 generates a dedicated file creating 
command Including a master PIN, and transfers it to the 
card type storage medium 1 0 (i.e. , the dedicated file cre- 
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ating means 34) to set the control information unit 232 
for the dedicated file 24 including the master PIN for the 
dedicated file 24 so that the dedicated file 24 is created 
in the file area 21 in the storage unit 2. 
[0080] The dedicated file access instructing means 44 
generates a dedicated file accessing command includ- 
ing the master PIN for the dedicated file 24, and trans- 
fers it to the card type storage medium 1 0 (i.e., the mas- 
ter PIN matching means 35 and the dedicated file ac- 
cess means 36) to perform an access process (I.e., 
write/read) on the dedicated file 24. 
[0081 ] Upon issuing the card type storage medium 1 0 
(or the card type storage medium 1), the dedicated file 
creation instructing means 43, to begin with, transfers 
the dedicated file creating command. The dedicated file 
access Instructing means 44 next generates a dedicat- 
ed file accessing command including data of the PINs 
and the file names of the respective data files 22, and 
transfer it to the card type storage medium 10 (i.e., the 
dedicated file accessing means 36). 
[0082] The data of the PINs and the file names of the 
respective data file 22 is set in the dedicated file 24 In 
the file area 21 in the storage unit 2 of the card type 
storage medium 1 0. The management of the PINs In the 
card type storage medium 1 0 is earned out by and within 
each card type storage medium 1 0 itself, the manage- 
ment of the PINs by the host computer may thus be omit- 
ted. 

[0083] The data in the dedicated file 24 cannot be 
read out by a person not knowing the master PIN (i.e., 
the PIN known only by the system manager) retained in 
the control information unit 232 In the directory area 23. 
[0084] In the event of an accident, the dedicated file 
access instructing means 44 generates a dedicated file 
access command including the master PIN, and trans- 
fers it to the card type storage medium 10 (i.e., the mas- 
ter PIN matching means 35 and the dedicated file ac- 
cessing means 36), whereby the card type storage me- 
dium issuing apparatus 4 can read out the data (i.e., the 
data of the PINs and the file names of the respective 
data files 22) from the dedicated file 24 in the file area 
21 in the storage unit 2 of the card type storage medium 
1 0 to verify the PINs of the card type storage medium 1 0. 
[0085] When the data of the PINs and the file names 
of the data files 22 is read out from the dedteated file 24 
in response to the dedicated file accessing command 
from the dedicated file access instructing means 44, the 
data file access Instructing means 42 generates a data 
file accessing command Including the PIN read out, and 
transfers it to the card type storage medium 10 (i.e., the 
PIN matching means 32 and the data file accessing 
means 33) to verify the correctness of the data file 22 
corresponding to the PIN. 

[0086] it is possible to encipher PINs of the data files 
to be written in the dedicated file 24 by the dedicated 

file access instructing means 44, and decipher the en- 
ciphered PINs read out from the dedicated file 24 by the 
dedicated file access instructing means 44. The dedi- 



cated file can therefore hold the enciphered PINs for the 
respective data files 22, If the master PIN is known by 
another person except the system manager, the enci- 
phered PINs of the data files are securely prevented 
5 from being known as they are. 

[0087] According to this invention, since the PINs of 
the data files 22 and their file names are held In the ded- 
icated file 24 In the file area 21 in the storage unit 2 of 
the card type storage medium 1 or 1 0 in such a manner 
10 that the PIN and the file name of each data file 22 cor- 
respond to each other, as stated above. Therefore, each 
card type storage medium 1 or 1 0 can manage the PINs 
by and within the card type storage medium itself, the 
management of the PINs by the host computer becomes 
15 thus dispensable and the burden to manage the PINs 
in the entire system can be largely reduced. 
[0088] The data in the dedicated file 24 is exhibited to 
be read out without use of the mater PIN known by only 
the system manager. Moreover, the enciphered PINs of 
the respective data files 22 held in the dedicated file 24 
can be effectively prevented from being known as they 
are by the other person, even if the master PIN gets to 
be known by the other person except the system man- 
ager, in which case, it is impossible to decipher the en- 
ciphered PINs as long as the manner of the enclperment 
is in secret. This can surely prevent the PINs from leak- 
ing outside, causing no trouble in security, even if the 
card type storage medium 1 or 10 manages the PINs 
therein. 

[0089] Also according to this invention, when the card 
type storage medium issuing apparatus 4 issues the 
card type storage medium 1 or 1 0, the dedicated file cre- 
ation instructing means 43 transfers a dedicated file cre- 
ating command, the dedicated file access instructing 
means 44 then generates a dedicated file accessing 
command including data of the PINs and file names of 
the respective data files 22 to transfer it to the card type 
storage medium 1 or 1 0, whereby a dedicated file 24 
holding the PINs and the file names of the respective 
data files 22 therein can be set so that the card type 
storage medium 1 or 10 can manage the PIN by Itself. 
This can omit the management of the PINs by the host 
computer, largely simplifying the PIN management in 
the entire system. The data in the dedicated file 24 can- 
not be read out without the master PIN known by only 
the system manager. 

[0090] In order to read out data of the PINs and the 
file names of the data files 22 from the dedteated file 24 
of the card type storage medium 1 or 1 0, the dedicated 
file access instructing means 44 generates a dedrcated 
file accessing command including the master PIN, and 
transfers it to the card type storage medium 1 or 10. In 
the event of an accident, it is possible to verify the PINs 
In the card type storage medium 1 or 10, mitigating in- 
convenience to the user upon verification of the PINs . 
[0091] On the verification of a PIN, the data file access 
instructing means 44 transfers a data file accessing 
command to the card type storage medium in order to 
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verify the PIN read out from the dedicated file 24. This 
process make it possible to verify the correctness of the 
data file 22 corresponding to the PIN read out, with a 
high reliability in the PIN verification process. 
[0092] The PINs to be written Into the dedicated file 
24 by the dedicated file access instructing means 44 are 
enciphered by the enciphering means, while the enci- 
phered PINs read out from the dedicated file 24 by the 
dedicated file access instructing means 44 are enci- 
phered by the enciphering means, whereby the dedicat- 
ed file 24 can hold the PINs for the respective data file 
22 as ciphers. If the master PIN gets to be known by 
person except the system manager, it is possible to pre- 
vent the PINs of the data files from leaking out as they 
are. So long as the manner of the encipherment does 
not leak out, it is impossible to decipher the PINs. This 
can prevent, with certain, the PINs from leaking outside, 
causing no trouble in security, even if the card type stor- 
age medium 1 or 10 manages the PIN therein. 
[0093] In FIG. 3, reference numeral 1 1 denotes a card 
type storage medium, comprising a storage unit 2 and 
a control unit 5. 

[0094] The storage unit 2 has a file area 21 holding 

data by files therein and a directory area 23 holding con- 
trol infonnatlon about each data file 22 in the file area 
21 therein. The control unit 5 manages data in the file 
area 21 in the storage unit 2 on the basis of the control 
information in the directory area 23 in the storage unit 
2. In the card type storage medium 11 , the control unit 
5 updates the objective data file 22 when receiving a 
command from outside. 

[0095] The card type storage medium 11 is addition- 
ally provided a recovery infomriation unit 25 in the data 
file 22 In the file area 21 in the storage unit 2, into which 
recovery infomnation obtained every time an updating 
operation is performed on the objective data file 22 by 
the control unit 5 is written. In the recovery infonnation 
unit 25, there are written (1) a start serial number ob- 
tained when the objective data file 22 is opened, (2) res- 
toration data consisting of a record number to be updat- 
ed and unupdated data at the record number obtained 
when the data file is updated, and (3) an end serial 
number obtained when the data file 22 is closed. 
[0096] Meanwhile, it is possible to attach check serial 
numbers as recovery Infonnation, before and after the 
start serial number, the restoration data and the end se- 
rial numbers, respectively, in the recovery Information 
unit 25. 

[0097] If the updating process Is perfomned a plurality 
of times on the same record number in the course from 
an open to close of the objective data file 22, the resto- 
ration data is not written Into the recovery information 
unit 25 after the second updating process and later. 
[0098] It is also possible to set information about a 
presence of the recovery information unit 25 in the ob- 
jective data file 22 and information about a relative po- 
sition of the recovery infonnation unit 25 in the objective 
data file 22, if the recovery Information unit 25 exists, in 



the control infonnation unit in the directory area 23 in 
the storage unit 2. 

[0099] In the card type storage medium shown in FIG. 
3, (1) a start serial number obtained when an objective 

5 data file 22 Is opened, (2) restoration data consisting of 
a record number to be updated and unupdated data at 
the record number obtained when the objective data file 
22 is updated, and (3) an end serial number obtained 
when the objective data file 22 is closed, are written as 

10 recovery information into the recovery information unit 
25 additionally provided in the data file 22 in the file area 
21 in the storage unit 2. 

[0100] The start serial number in the recovery infor- 
mation unit 25 is compared with the end serial number. 
15 If a result of the comparison is in disagreement, it is pos- 
sible to know from the result an occurrence of a system 
failure between an open and close of the objective data 
file 22, without using a BCC. 

[0101] Moreover, the check serial numbers are at- 
tached before and after the start serial number, the res- 
toration data and the end serial numbers, respectively, 
in the recovery information unit 25 as recovery informa- 
tion. The check serial numbers attached before and af- 
ter the start serial number the recovered number and 
the end serial number are compared with each other, 
respectively. If a result of the comparison Is in disagree- 
ment, it is also possible to detect an occun^ence of sys- 
tem failure in the course of writing the recovered data 
or the end serial number into the recovery information 
unit 25 so as to know the effectivity of each data stored 
in the recovery information unit 25. 
[0102] If the same record number is updated plural 
times between an open and close of the objective data 
file 22, the restoration data obtained is not written into 
the recovery Infonnation unit 25 after the second updat- 
ing process and later. It is therefore possible to always 
hold a preceding data (data before the updating) before 
the open of the data file 22 as restoration data at the 
same record number in the recovery infonnation unit 25. 
[0103] The above process enables the state inside 
the card type storage medium 1 1 after an occurrence of 
system failure to be effectively recovered to the state 
before the updating process where the system failure 
occurred. 

[0104] By setting information as to the presence of the 
recovery information unit 25 in a data file and informa- 
tion about a relative position of the recovery information 
unit 25 in the objective data file 22, if the recovery infor- 
mation unit 25 exists, in the directory area 23 in the stor- 
age unit 2, it is possible to make a judgement as to 
whether a predetemnined data should be written into the 
recovery infonnation unit 25 or data recovery should be 
executed on the basis of the data stored in the recovery 
information unit 25. 

[0105] In FIG. 4, reference numeral 12 denotes a card 
type storage medium con-esponding to the second in- 
vention. The card type storage medium 1 2, as similar to 
the card type storage medium 11 shown in FIG. 3, es- 
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sentially comprises a storage unit 2 and a control unit 5. 
[0106] The storage unit 2, as similar to the storage 
unit 2 shown in FIG. 3, has a file area 21 holding data 
in each file as a unit, and a directory area 23 holding 
control information including PINs for data files 22 in the 
file area 21 therein. In the data file 22 in the file area 21 
in the storage unit 2 of this invention, there is additionally 
provided a recovery inf omnatlon unit 25 holding recovery 
infonnation therein obtained every time the control unit 
5 executes an updating operation on the data file 22. 
[01 07] The control unit 5 manages the data files 22 in 
the files area 21 in the storage unit on the basis of the 
control inf omiation in the directory area 23 in the storage 
unit 2, similarly to the one shown in FIG. 3. The control 
unit 5 includes a data file opening means 51 , a data file 
updating means 52, a data file closing means 53, a start 
serial number obtaining means 54. a restoration data 
obtaining means 55 and an end serial number obtaining 
means 56. 

[0108] When receiving an opening command from the 
outside, the data file opening means 51 opens a data 
file in the file area 21 in the storage unit 2 on the basis 
of the control infonnation stored in the directory area 23 
in the storage unit 2, in response to the opening com- 
mand. 

[0109] When receiving an updating command from 
the outside after the data file 22 has been opened, the 
data file updating means 52 updates data in the data file 
22 that has been opened by the data file opening means 
51. 

[0110] When receiving a closing command from the 
outside after the data file 22 has been opened, the data 
file closing means 53 closes the data file 22 that has 
been opened by the data file opening means 51 . 
[0111] The start serial number obtaining means 54 
obtains a start serial number when the data file 22 is 
opened by the data file opening means 51 , and writes it 
as recovery infonmation into the recovery infonnation 
unit 25. 

[0112] When the data file 22 is updated by the data 
file updating means 52, the restoration data obtaining 
means 55 obtains restoration data that is data before 
execution of the updating operation by the data file up- 
dating means 52, and writes it as recovery infonnation 
into the recovery infonnation unit 25. 
[01 13] The end serial number obtaining means 56 ob- 
tains an end serial number when the data file closing 
means 53 closes the data file 22, and writes it as recov- 
ery information into the recovery infonnation unit 25. 
[01 14] Incidentally, it is possible to attach check serial 
numbers as recovery information before and after a start 
serial number, recovery data and end serial number, re- 
spectively, when the start serial number obtaining 
means 54, the recovery data obtaining means 55 and 
the end serial number obtaining means 56 obtain the 
start serial number, the restoration data and the end se- 
rial number, respectively, then write them together into 
the recovery information unit 25. 



[01 1 5] It is also possible to provide in the control unit 
5 a restoration data initializing means initializing the res- 
toration data obtained in the last process stored in the 
recovery infonnation unit 25 before writing the new res- 
5 toration data obtained this time by the recovery data ob- 
taining means 55 into the recovery infonnation unit 25. 
[01 1 6] When the data file updating means 52 carries 
out updating process a plurality of times on the same 
record number between an open and close of the objec- 
10 tive data file 22, the recovered data obtaining means 55 
does not write the restoration data into the recovery in- 
fonnation unit 25 after the second updating and later. 
[01 17] It is also possible to set infonnation about the 
presence of the recovery information unit 25 in data file 

'5 22 and infonnation about a relative position of the re- 
covery infonnation unit 25 in the data file 22, if the re- 
covery information unit 25 exists, in the control infonna- 
tion unit for the data file 22 in the directory area 23 in 
the storage unit 2. 

^0 [01 1 8] It is also possible to provide a failure detecting 
means in the control unit 5, which detects a failure in the 
last process, on the basis of a start serial number, an 
end serial number and check serial numbers attached 
before and after the start serial number and the end se- 

25 rial number, respectively, as recovery information stored 
in the recovery Information unit 25, by referring to the 
control infonnation about an objective data file in the di- 
rectory area 23 in the storage unit 2 if the data file 22 
has the recovery information unit 25, in response to an 

30 opening command from the outside. 

[0119] If the check serial numbers attached before 
and after the start serial number are in disagreement, 
the failure detecting means judges that a failure oc- 
curred when the data file was opened by the data file 

35 opening means 51 in the last process. When detecting 
a failure that occured when the data file was opened in 
the last process, the failure detecting means outputs a 
demand to perform once more the last process and a 
demand to restore the start serial number. 

40 [0120] It is possible to provide a start serial number 
restoring means in the control unit 5, which restores the 
start serial number stored in the recovery information 
unit 25 to the one at the time of two updating processes 
eariier in response to the demand to restore the start 

^5 serial number from the failure detecting means. 

[01 21] In the case where the check serial numbers at- 
tached before and after the start serial number are in 
agreement but the check serial numbers attached be- 
fore and after the end serial numbers are in disagree- 

50 ment, the failure detecting means judges that a failure 
occun^ed when the data file was closed by the data file 
updating means 52 in the last process. When detecting 
that a failure occured when the data file was closed in 
the last process, the failure detecting means outputs a 

55 demand to restore the end serial number. 

[0122] It is possible to provide an end serial number 
restoring means in the control unit 5, which restores the 
end serial number stored in the recovery infonnation unit 
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25 to the one at the time of the last process in response 
to a dennand to restore the end serial number from the 

failure detecting means. 

[0123] In the case where the check serial number at- 
tached before and after the start serial number and the 5 
check serial numbers attached before and after the end 
serial numbers are individually in agreement but the 
start serial number and the end serial number are in dis- 
agreement, the failure detecting means judges that a 
failure occurred in the course of updating the data file 
by the data file updating means 52 in the last process. 
When detecting that a failure occured in the course of 
updating the data file in the last process, the failure de- 
tecting means outputs a demand to once more perfomn 
the last process and a demand to restore the data in the 
data file 22. 

[0124] It is possible to provide a data restoring means 
in the control unit 5, which restores the data in the data 
file 22 on the basis of the restoration data stored in the 
recovery infomiation unit 25 In response to a demand 
to restore the data in the data file 22 from the failure 
detecting means. 

[0125] The data restoring means comprises a resto- 
ration data effectiveness detecting means which makes 
a judgement that the restoration data is effective when 
the check serial numbers attached before and after the 
restoration data are in agreement, and a restoration da- 
ta writing means which, when the recovered data effec- 
tiveness detecting means judges that the restoration da- 
ta is effective, writes said restoration data before the up- 
dating as data at the record number of said restoration 
data in the data file 22 into the data file 22. 
[0126] In the card type storage medium 12 shown in 
FIG. 4, recovery information obtained every time the da- 
ta file 22 is updated according to an instruction form the 
control unit 5 is written in the recovery infomnation unit 
25, which is provided in the data file 22 in the file area 
21 in the storage unit 2. 

[0127] More specifically, a start serial number ob- 
tained by the start serial number obtaining means 54 
when the data file opening means 51 opens the data file 
22, restoration data consisting of a record number to be 
updated and unupdated data at the same record 
number obtained by the restoration data obtaining 
means 55 when the data file updating means 52 updates 
the data file 22, and an end serial number obtained by 
the end serial number obtained means 56 when the data 
file closing means 53 closes the data file 22 are written 
In the recovery information unit 25. 
[0128] The start serial number and the end serial 
number in the recovery infomriatlon unit 25 are com- 
pared with each other. If the two numbers are in disa- 
greement, it means that a system failure occun^ed be- 
tween an open and close of the data file 22. It is thus 
possible to detect a system failure without using a BCC. 
[0129] When the start serial number obtaining means 
54, the restoration data obtaining means 55 and the end 
serial number obtaining means 56 obtain a start serial 



number, restration data and an end serial number, re- 
spectively, check serial numbers are attached before 
and after the start serial number, the restoration data 
and the end serial number, respectively, then written into 
the recovery information unit 25 as recovery informa- 
tion. If the check serial numbers of the start serial 
number, the recovered data and the end serial number 
are in disagreement when compared with each other, it 
means that a system failure occurred while the start se- 
rial number, the recovered data or the end serial number 
are written into the recovery infomnation unit 25 so that 
It becomes possible to detect a system failure and to 
verify the effectiveness of data stored in the recover in- 
formation unit 25. 

[0130] Before the restoration data obtained by the 
restoration data obtaining means 56 is written into the 
recovery infonnation unit 25, the restoration data ob- 
tained in the last process stored in the recovery infor- 
mation unit 25 is initialized by the recovery data initial- 
izing means, thereby preventing the previously stored 
restoration data from remaining in the recovery inforam- 
tion unit by ovenwriting the new restoration data ob- 
tained in this process when the recovered data is written 
into the recovery Infonnation unit 25, further preventing 
an erroneous detection of a system failure or the like. 
[0131] In the case where the updating process is car- 
ried out a plurality of times by the data file updating 
means 52 on the same record number between an open 
and close of the data file 22, the recovered data obtain- 
ing means 55 does not write the recovered data into the 
recovery information unit 25 after the second updating 
process and later. Whereby, the previous data obtained 
before the open of the data file 22 (data before the up- 
dating process) of the same record number may be al- 
ways held as restoration data in the recovery informa- 
tion unit 25. 

[0132] It is possible to restore the state of the card 
type storage medium 12 after a system failure has oc- 
cured to the state before an updating process in which 
the system failure occurred, on the basis of the data In 
the recovery Information unit 25. 
[0133] By setting information about the presence of 
the recovery infonnation unit 25 and information about 
a relative position of the recovery infonnation unit 25 In 
a data file 22, if the recovery information unit 25 exists, 
in the directory area 23 in the storage unit 2, it is possible 
to make a judgement as to whether predetemnined data 
should be written into the recovery infonnation unit 25 
or data recovery on the basis of the data in the recovery 
information unit 25 should be performed, only by refer- 
ring to the directory area 23 in the storage unit from the 
control unit 5. 

[0134] In response to an opening command from the 

outside, the control infonnation stored in the directory 
area 23 in the storage unit 2 with respect to the objective 
data file 22 is referred to. If the objective data file 22 has 
a recovery infonnation unit 25, the failure detecting 
means provided in the control unit 5 checks as to wheth- 
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er a failure occurred in the last process or not, on the 
basis of a start serial number, an end serial number and 
check serial numbers attached before and after the start 
serial number and the end serial number, thereby de- 
tecting conflicting data having developed due to a sys- 5 
tern failure without using a BCC. 
[0135] If the check serial numbers attached before 
and after the start serial number are in disagreement, 
the failure detecting means detects an occun'ence of a 
failure when the data file was opened by the data file io 
opening means 51 in the last process. When detecting 
a failure, the failure detecting means outputs a demand 
to execute once more the last process and a demand to 
restore the start serial number, thereby appropriately 
performing again the last process that was erroneously is 
tenninated due to the system failure. 
[0136] The start serial number recoverying means re- 
stores the start serial number stored in the recovery in- 
fomnation unit 25 to the one at the time of the last proc- 
ess so that the state of the recovery information unit 25 20 
can be automatically restored to the state at the time of 
two updating process earlier within the card type storage 
medium 12. 

[01 37] In the case where the check serial numbers at- 
tached before and after the start serial number are in 25 
agreement but the check serial numbers attached be- 
fore and after the end serial number are in disagree- 
ment, the failure detecting means judges that a failure 
occurred when the data file closing means closed the 
data file in the last process. If detecting a failure, the 30 
failure detecting means outputs a demand to restore the 
end serial numbers to cause the end serial number re- 
storing means to restore the end serial number stored 
in the recovery infonnation unit 25 to the one at the time 
of the last process, thereby automatically restore the 35 
state of the recovery Infomnation unit 25 to the state at 
the time of the last process within the card type storage 
medium 12. 

[0138] In the case where the check serial numbers at- 
tached before and after the start serial number and the 40 
check serial numbers attached before and after the end 
serial number are individually in agreement but the start 
serial number and the end serial number are in disa- 
greement, the failure detecting means judges that a fail- 
ure occun-ed during the last updating process earned 45 
out by the data file updating means 52. The failure de- 
tecting means outputs a demand to perform once more 
the last process and a demand to restore the data in the 
data file 22, thereby once again carrying out the last 
process that resulted in unsuccess due to the system so 
failure. 

[0139] The data restoring means restores the data in 
the data file 22 on the basis of the recovered data stored 
in the recovery Information unit 25. This enables the da- 
ta file 22 to be automatically restored to the state at the 55 
time of the two updating processes eariier (a state be- 
fore the failure occured). thereby once more executing 
the last process appropriately on the data file 22 in the 



state two updating processes earlier 
[0140] When the data restoring means restores the 
data, the restoration data writing means writes only ef- 
fective restoration data whose check serial numbers at- 
tached before and after the restoration data are judged 
by the restoration data effectiveness detecting means, 
thereby enabling data recovery without using restora- 
tion data in which a system failure occured during writing 
it (that is, data whose check serial numbers attached 
before and after the data are in disagreement). 
[0141] The start serial number and the end serial 
number in the recovery infomnation unit 25 are com- 
pared with each other in the card type storage medium 
11 or 12. If the start serial number and the end serial 
number are not in disagreement, it is thus possible to 
detect a system failure that occun^ed between an open 
and close of the data file 22. The check serial numbers 
attached before and after each data are also compared 
with each other. If the check serial numbers are in dis- 
agreement, it is thus possible to detect a system failure 
that occurred while a start serial number, recovered data 
or an end serial number are written into the recovery 
information unit 25, whereby the effectiveness of each 
data written in the recovery Infonnation unit 25 can be 
verified, further conflicting data developed due to the 
system failure can be surely detected. 
[0142] Before the recovered data obtained by the re- 
covery data obtaining means 55 is written in the recov- 
ery information unit 25, recovered data that was written 
in the recovery information unit 25 In the last process Is 
initialized by the restoration data initializing means, 
thereby preventing the previous restoration data from 
remaining in the recovery infomiation unit 25 by over- 
writing when the new restoration data is written in the 
recovery information unit 25, further preventing the sys- 
tem failure from being erroneously detected. 
[0143] In the case where updating process is execut- 
ed a plurality of times on the same record number by 
the data file updating means 52 between an open and 
close of the data file 22, the restoration data is not writ- 
ten in the recovery information unit 25 after the second 
updating and later. The recovery Information unit 25 
therefore can always hold data before the data file is 
opened (that Is, data before the updating) at the same 
record number. It is thus possible, even after a system 
failure has occcured, to effectively restore the state in 
the card type storage medium 1 or 12 to a state before 
the updating process in which a system failure occurred, 
on the basis of the data in the recovery Information unit 
25. 

[01 44] Information about the presence of the recovery 
information unit 25 and information about a relative po- 
sition of the recovery infonnation unit 25 in the data file 
22, if the recovery infonnation unit 25 exists, are set in 
the directory area 23 in the storage unit 2, whereby a 
judgement can be made on as to whether predeter- 
mined data should be written into the recovery informa- 
tion unit 25, or data recovery should be perionned on 
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the basis of the data in the recovery information unit 25, 
only by referring to the directory area 23 in the storage 
unit 2 from the control unit 5. 

[0145] The failure detecting means can detect a fail- 
ure having occurred in the last process on the basis of 
a start serial number, an end serial number and check 
serial numbers attached before and after the start serial 
number and the end serial number, respectively, held in 
the recovery information unit 25 in response to an open- 
ing command from the outside, if the data file 22 has the 
recovery information unit 25, thereby automatically de- 
tecting conflicting data developed due to a system fail- 
ure without using a BCC within the card type storage 
medium 11 or 12. 

[0146] According to a result of detection carried out 
by the failure detecting means, the start serial number 
restoring means, the end serial number restoring 
means, the data restoring means can automatically re- 
pair and restore the recovery information unit 25 or the 
application area, thereby simplifying the configuration of 
the system, reducing inconvenience to the users upon 
restoring the data, in addition. 

[0147] When the data restoring means restores the 
data, the restoration data writing means writes only ef- 
fective restoration data, whose check serial numbers at- 
tached before and after the restoration data are judged 
to be in agreement by the restoration data effective de- 
tecting means, into the data file. This makes it possible 
to store only certain and effective data, avoiding use of 
restoration data in which a system failure occun^ed while 
the restoration data was being written. 

(b) Description of First Embodiment 

[0148] Description will be hereinafter made In detail 
of a first embodiment of this invention. Now, referring to 
FIG. 7, there is shown an IC (integrated circuit) card 6 
as a card type storage medium, having an IC unit 60 
therein. The IC card 6 is issued by a card issuing appa- 
ratus (a card type storage medium issuing apparatus) 7 
having a hardware configuration as shown in FIG. 7. 
[0149] The IC card issuing apparatus 7 comprises, as 
shown in FIG. 7, an fC card readerAvrlter 71 , a personal 
computer 72 and a printer 73. 

[0150] The IC card reader/writer 71 is connected to 
the personal computer 72 via a dedicated line (for ex- 
ample, RS232C cable), into which the IC card 6 is in- 
serted to be read out or written into. 
[0151] The personal computer 72 causes the IC card 
reader/writer 71 to write data into the IC card 6 so that 
the IC card may have a predetermined data content 
therein, functioning as a main frame of the card issuing 
apparatus. 

[0152] The printer 73 is served to printout a PIN and 
the like that is a result of verification made on personal 
identification numbers (PINs) onto a predetemiined 
printing paper 75 in response to an instruction from the 
personal computer 72. 



[0153] An internal configuration of the IC card 6 as a 
card type storage medium according to the first embod- 
iment of this invention will be hereinafter described re- 
ferring to FIGS. 5 and 6. 

5 [0154] As shown in FIG. 5, the IC card 6 according to 
the first embodiment comprises a data communication 
mechanism 61, a storage unit 62 and a control unit 63. 
[0155] The data communication mechanism 61 of the 
IC card 6 sends and receives infomnation to and from 

10 the card Issuing apparatus 7 when the IC card 6 Is In- 
serted into the IC card reader/writer 72 (or another ter- 
minal apparatus, a host computer, etc.) of the card is- 
suing apparatus 7, including a terminal (a contact) which 
contacts with a temninat (of a data communication mech- 

'5 anism 710) of the tC card reader/writer 71 to transmit 
and receive signals thereto and therefrom. 
[0156] The storage unit 62, employing a tree struc- 
ture, includes a file area 621 Including data to be proc- 
essed by various application programs (i.e., programs 

20 to be incorporated in a terminal apparatus, a host com- 
puter etc.) by files therein, and a directory area 623 
holding control information about each file In the file area 
621 therein. 

[01 57] For instance, data files (in an application using 
25 area) 622-1 , 622-2, to be handled by various appli- 
cation programs are held in the file area 621 In the stor- 
age unit 62, as shown in FIG. 6. 
[0158] In this embodiment, the data file 622-1 Is to be 
processed by an application program for cashless serv- 
30 ice, dedicated to hold data about, for example, the bal- 
ance, use record, etc. therein. The data file 622-2 is to 
be processed by an application program for medical ex- 
amination service In hospital or the like, dedicated to 
hold, for example, examination record, blood type, etc. 
35 therein. 

[0159] The directory area 623 contains control infor- 
mation units 623-1 , 623-2, ... about the respective data 
files 622-1 . 622-2, ... therein. 

[0160] In each of the control information units 623-1 , 
40 623-2, a file name (APL-1 or APL-2), a position (a 
point or an address) in the file area 621 , and a PIN (PIN; 
ABCD, or EFGH) of each of the data files 622-1, 
622-2, ... are written. 

[0161] The IC card 60 also has a dedicated file (dif- 
45 ferent from the data files 622-1 , 622-2, for the appli- 
cation programs) in the file area 621 in the storage unit 
62, used to manage PINs of the data files 622-1, 
622-2, retained therein, as shown in FIG. 6. 
[0162] The dedicated file 624 holds data of file names 
50 (APL-1 , APL-2, ...) of the data files (622-1, 622-2, ...) 
and their PINs (ABCD, EFGH, ...) in an enciphered fomi 
(PIN:****, ####, ...) in such manner that the each enci- 
phered PIN of a data file corresponds to Its file name. 
[0163] The directory area 623 in the storage unit 62 
55 has a control Infomriatron unit 623-0 for the dedicated 
file 24, in which a position (a point or an address) in the 
file area 621, a file name (Master), and a master per- 
sonal identification number (a PIN known by only the 
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system manager, hereinafter referred, occasionally, as 
a master PIN) of the dedicated file 624 are held. 
[0164] As shown in FIG. 5, the control unit (MPU: mi- 
cro processor unit) 63 of the tC card 6 is to manage data 
retained in the file area 621 in the storage unit 62 ac- 5 
cording to the control information held in the directory 
area 623 in the storage unit 62. The control unit 63 ac- 
cording to this embodiment, comprises a data file cre- 
ating unit 631, a PIN matching unit 632, a data file ac- 
cessing unit 633, a dedicated file creating unit 634, a io 
master PIN matching unit 635 and a dedicated file ac- 
cessing unit 636, 

[01 65] The data file creating unit 631 sets the control 
information units 623-1, ... including pins, points and 
files names of the respective data files 622-1 , ... in the is 
directory area 623 in the storage unit 62 in response to 
a data file creating command from the card issuing ap- 
paratus 7 to create the data files 622-1 , ... In the file area 
621 In the storage unit 62. 

[0166] In response to a data file access command 20 
from outside (I.e., the card issuing apparatus 7, the ter- 
minal apparatus, the host computer, etc.) to access a 
data file 622-1 created by the data file creating unit 631 , 
the PIN matching unit 632 makes a judgement as to 
whether a PIN of the data file 622-1 , . that Is an object 25 
of the access command (I.e., a PIN held In the control 
infomnation unit 623-1 In the directory area 623) is in 
agreement with a PIN fed from the outside included in 
the above data file access command. 
[0167] The PIN matching unit 632 according to this 30 
embodiment also has a file locking function to lock a da- 
ta file 622-1 , ... that is an object of an access when the 
matching of the PINs is successively resulted in failure 
predetermined times, and a function to release the file 
locking state in response to an instruction from the out- 35 
side, in addition to the above matching function. 
[0168] The data file access unit 633 executes an ac- 
cess process (write/read) on the data file 622-1 that Is 
an object of the access when the PIN matching unit 632 
judges that the PINs are in agreement. 40 
[0169] The dedicated file creating unit 634 sets a con- 
trol infomiation unit 623-0 including a master PIN, a 
point and a file name of a dedicated file 624 in the di- 
rectory area 623 in the storage unit 62 in response to a 
dedicated file creating command from the card Issuing 45 
apparatus 7 to create the dedicated file 624 in the file 
area 621 in the storage unit 62. 
[0170] In response to a dedicated file access com- 
mand from the card Issuing apparatus 7 to gain an ac- 
cess to the dedicated file 624 created by the dedicated 50 
file creating unit 634, the mater PIN matching unit 635 
makes a judgement as to whether a master PIN held in 
the control infomnation unit 623-0 in the directory area 
623 is in agreement with a master PIN included in the 
above dedicated file access command from the card is- ss 
suing apparatus 7. 

[01 71] When the master PIN matching unit 635 judg- 
es that the two PINs are In agreement, the dedicated file 



access unit 636 executes an access process (write/ 
read) on the dedicated file 624. 
[0172] At the time of issuing the IC card 6, the dedi- 
cated file creating unit 634, to begin with, creates the 
dedicated file 624, the dedicated file access unit 636 
next writes PINs (enciphered PINs in this embodiment) 
and file names of the respective data files 622-1 , ... Into 
the dedicated file 624 such that each PIN of the data file 
con^esponds to its file name. In response to a dedicated 
file access command supplied from the card issuing ap- 
paratus 7. 

[01 73] The IC card may have an electric source there- 
in, or may be supplied electric energy from the card is- 
suing apparatus 7, the terminal apparatus or the host 
computer when the IC card is inserted into them. In the 
latter case, a non-volatile storage such as an EEPROM 
is employed to the storage unit 62 of the IC card 6. 
[0174] A configuration of the card issuing apparatus 
7 which Issues a card type storage medium according 
to the first embodiment will be next described In detail, 
referring to FIG. 5. 

[0175] As stated above in connection with FIG. 7, the 
card Issuing apparatus 7 according to the first embodi- 
ment comprises the IC card reader/writer 71, the per- 
sonal computer 72 and the printer 73. 
[0176] The IC card reader/writer 71 has the data com- 
munication mechanism 710 which is adapted to com- 
municate between the IC card 6 and the personal com- 
puter 72 to write or read Infomnation to and from the IC 
card 6 when the IC card 6 is Inserted thereinto. The data 
communication mechanism 710 includes a temiinal (a 
contact) contacting with a terminal (of a data communi- 
cation mechanism 61 ) of the IC card 6 to send or receive 
signals. 

[0177] The personal computer 72 functions as a card 
Issuing apparatus to issue the above IC card 6 as men- 
tioned above, comprising a data file creation instructing 
unit 721 , a data file access instructing unit 722, a dedi- 
cated file creation instructing unit 723, a dedicated file 
access instructing unit 724, an enciphering unit 725 and 
a decoding unit 726. 

[0178] The data file creation instructing unit 721 sets 
control information units 623-1 including PINs, points, 
file names of respective data files 622-1 , ... In the direc- 
tory area 623 in the storage unit 62. In order to create 
the data files 622-1 , ... in the file area 621 in the storage 
unit 62, the data file creation Instructing unit 721 gener- 
ates a data file creating command including control in- 
formation such as the PINs of the data files on the basis 
of data file creating data (Including the PINs) stored in 
the floppy disk 76, and transfers the generated data file 
creating command to the data file creating unit 631 of 
the IC card 6 via the data communication mechanisms 
710 and 61. 

[0179] The data file access Instructing unit 722 gen- 
erates a data file access command including a PIN for 
a data file 622-1 to be accessed in order to execute an 
access process on the created data file 622-1 in the file 
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area 621 in the storage unit 62 of tlie IC card 6. then 
transfers the generated data file access command to the 
IC card 6 (the PIN matching unit 632 and the data file 
access unit 632). The data file access Instructing unit 

722 also has a function to transfer an instruction to verify 
the correctness of the data file corresponding to the PIN 
when the PIN in the IC card 6 is checked, as described 
later. 

[01 80] The dedicated file creation instructing u nit 723 
sets a control infomriation unit 623-0 including a master 
PIN, a point, a file name of the dedicated file 624 in the 
directory area 623 in the storage unit 62 of the IC card 
6. In order to create the dedicated file 624 in the file area 
621 in the storage unit 62 of the IC card 6, the dedicated 
file creation Instructing unit 623 generates a dedicated 
file creating command including the master PIN on the 
basis of dedicated file creating data stored in the floppy 
disk 77, then transfers the generated dedicated file cre- 
ating command to the dedicated file creating unit 634 of 
the IC card 6 via the data communication mechanisms 
710 and 61. 

[0181] In order to execute an access process on the 
dedicated file 624 created in the file area 621 in the stor- 
age unit 62 of the IC card 6, the dedicated file access 
instructing unit 724 generates a dedicated file access 
command including the master pin of the dedicated file 
624, then transfers the generated dedicated file access 
command to both the master PIN matching unit 635 and 
the dedicated file access unit 636 of the IC card 6 via 
the data communication mechanisms 710 and 61 . The 
dedicated file access instructing unit 624 also has a 
function to transfer an instruction to verify the PINs of 
the iC card 6, as described later. 
[0182] The dedicated file access instructing unit 724 
according to this embodiment also has a function to gen- 
erate a dedicated file access command including data, 
a pair of the enciphered PIN and the file name of each 
data file 622-1 , on the basis of the data file creating 
data stored in the floppy disk 76, then transfers the gen- 
erated dedicated file access command to the dedicated 
file access unit 636 of the IC card 6 via the data com- 
munication mechanisms 710 and 61 upon issuing the 
IC card 6, after the dedicated file creation instructing unit 

723 transfen^ed the dedteated file creating command to 
the IC card 6. 

[0183] The personal computer 72 of the card issuing 
apparatus 7 according to this embodiment is provided 
the enciphering unit 725 which enciphers the PINs of 
the data files 622-1 , ... supplied from the floppy disk 76 
in order to write the enciphered PINs of the data files 
622-1 into the dedicated file 624, and the decoding unit 
726 which deciphers the enciphered PINs read out from 
the dedicated file 624 when PIN verifbation is carried 
out, as described later. 

[01 84] Upon checking a PIN of the IC card 6. the ded- 
icated file access instructing unit 724 according to this 
embodiment functions to generate a dedicated file ac- 
cess command including the master PIN in order to read 



out data from the dedicated file 624 of the IC card 6 
which holds therein the PIN to be verified, then transfer 
the generated dedicated file access command to both 
the master PIN matching unit 635 and the dedicated file 
5 access unit 636 via the data communication mecha- 
nisms 710 and 61. 

[0185] When the data (that is, data of a pair of the en- 
ciphered PIN and the file name of the data file 622-1) is 
read out from the dedicated file 624 of the IC card 6 in 
10 response to the dedicated file access command from 
the dedicated file access instructing unit 724 upon ver- 
ification of the PIN of the IC card 6, the data file access 
instructing unit 722 according to this embodiment gen- 
erates a data file access command including the PIN 
15 read out (that is, the PIN deciphered by the decoding 
unit 726), then transfers the generated data file access 
command to both the PIN matching unit 632 and the da- 
ta file access unit 633 via the data communication mech- 
anisms 71 0 and 61 so as to give an instruction to the IC 
card 6 to verify the con-ectness of the data file 622-1 
corresponding to the PIN read out. 
[0186] The printer 73 has a PIN printing mechanism 
78. When the data file access instructing unit 724 veri- 
fies the con'ectness of the PIN read out by the dedicated 
file access Instructing unit 724 upon PIN verification, the 
PIN printing mechanism of the printer 73 printouts the 
PIN that is a result of the verification on a predetermined 
printing paper 75 in response to an instruction from the 
personal computer 7. 

[0187] To issue the IC card 6 according to this embod- 
iment, the following process is performed, with the IC 
card 6 being inserted In the IC card reader/writer of the 
card issuing apparatus 7. 

[0188] The dedicated file creating instructing unit 723 
converts the dedicated file creating data (including the 
master PIN) stored in the floppy disk 77 into data in a 
fomriat for a program incorporated In the IC card 6 to 
generate a dedicated file creating command including 
the master PIN, then transfers the generated dedicated 
file creating command to the dedicated file creating unit 
634 of the IC card 6 via the data communication mech- 
anisms 710 and 61. 

[0189] In the IC card 6, when receiving the dedicated 
file creating command, the dedicated file creating unit 
634 sets a control information unit 623-0 including a 
master PIN, a point and a file name of the dedicated file 
624 in the directory area 623 in the storage unit 62 in 
response to the dedicated file creating command so as 
to create the dedicated file 624 in the file area 621 in the 
storage unit 62. 

[0190] The data file creation instructing unit 721 In the 
card issuing apparatus 7 converts the data file creating 
data (including PINs for a card owner) stored the floppy 
disk 67 into data in a format for a program incorporated 
in the IC card 6 to generate a data file creating command 
including the PINs. then transfers the generated data 
file creating command to the data file creating unit 631 
of the IC card 6 via the data communication mecha- 
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nisms 710 and 61 . 

[0191] In the IC card 6, when receiving the data file 
creating command, the data file creating unit 631 sets 
a control information units 623-1 each including a PIN. 
a point and a file name of the data file 622-1 in the di- 5 
rectory area 623 in the storage unit 62 in response to 
the data file creating command to create the data files 
622-1 In the file area 621 in the storage unit 62. 
[01 92] Next, PINs are extracted from the data file cre- 
ating data stored in the floppy disk in the card issuing 
apparatus 7, then enciphered to be an enciphered PINs. 
The dedicated file access instructing unit 724 then con- 
verts the data of a pair of the enciphered PIN and the 
file name of each data file 622-1 into data in a fonnat for 
a program incorporated in the IC card 6 to generate a 
dedicated file access command Including the above da- 
ta, then transfers the generated dedicated file access 
command to the dedicated file access unit 636 of the IC 
card 6 via the data communication mechan isms 71 0 and 
61. 

[01 93] When receiving the the dedicated access com- 
mand, the dedicated file access unit 636 of the IC card 
6 writes the enciphered PINs of the respective data files 

622- 1 in the dedicated file 624 such that the enciphered 
PIN of the data file 622-1 corresponds to its file name in 
response to the dedicated file access command, as 
shown in FIG. 6. 

[0194] Through the above process, the IC card 6 is 
issued, going into a state to be able to receive general 
application services. At that time, the PINs for each card 
owner are managed in the dedicated file 624 in the IC 
card 6 that is possessed by the card owner. 
[0195] To receive a general application service 
through the IC card, the owner inserts the IC card 6 Into 
the terminal apparatus or the host computer providing 
the predetermined application. The terminal apparatus 
or host computer gives a data file access command to 
the tC card 6 to cause the IC card 6 to perfomn an access 
process (write/read) on each data file 622-1, ... in the 
storage unit 62. 

[0196] More specrflcally, when receiving the data file 
access command from the terminal apparatus, host 
computer or the like, the PIN matching unit 632 makes 
a judgement as to whether a PIN of the data file 622-1 
to be accessed (held In the control information unit 

623- 1 In the directory area 623) is In agreement with a 
PIN included in the data file access command supplied 
from the outside (i.e., a PIN inputted by the card owner 
through the terminal apparatus, host computer or the 
like). 

[0197] When the PIN matching unit 632 makes a 
judgement that the above two PINs are in agreement, 
the data file access unit 633 perfonms an access proc- 
ess (write/read) on the objective data file 622-1 . When 
the PIN matching unit 632 successively draws the same 
conclusion predetennined times that the above two 
PINs are in disagreement, the PIN matching unit 632 
locks the objecth^e data file 622-1 so that the data file 



622-1 Is prohibited from being used. 
[0198] Meanwhile, If the card owner forgets the PIN 
of his or her own IC card 6 after the Issue of the IC card 
6, it is possible to verify the PIN by carrying out the fol- 
lowing process with the IC card 6 being inserted in card 
reader/writer 71 of the card issuing apparatus 6, accord- 
ing to this embodiment. 

[0199] Namely, In order to read out data in the dedi- 
cated file 624 in the IC card 6, the dedicated file access 
instructing unit 724 generates a dedicated file access 
command including the master PIN, then transfers the 
generated dedicated file accessing command to both 
the master PIN matching unit 635 and the dedicated file 
access unit 636 of the IC card 6 via the data communi- 
cation mechanisms 710 and 61 . 
[0200] On the side of the IC card 6, the master PIN 
matching unit 635 compares the master PIN (held in the 
control infomriation unit 623-0 in the directory area 623) 
of the dedteated file 624 with the master PIN included 
in the dedicated file access command when receiving 
the dedicated file access command. 
[0201] If the mater PIN matching unit 635 makes a 
judgement that the two master PINs are in agreement, 
the dedicated file accessing unit 636 reads out the data 
of a pair of the enciphered PIN and the file name of a 
data file from the dedicated file 624, then transfers It to 
the dedicated file access instructing unit 724 of the card 
issuing apparatus 7 via the data communication mech- 
anisms 61 and 710. 

[0202] The dedicated file access instmcting unit 724 
next makes the decoding unit 726 decipher the enci- 
phered PIN, then reports data of a pair of the deciphered 
PIN and the file name of the data file to the data file ac- 
cess instructing unit 722. 

[0203] When receiving the report form the dedicated 
file access instructing unit 724, the data file accessing 
instructing unit 722 generates a data file access com- 
mand including the deciphered PIN, then transfers the 
generated data file accessing command to both the PIN 
matching unit 632 and the data file access unit 633 of 
the IC card 6 via the data communicating mechanisms 
verification on the correctness of the data file 622-1 cor- 
responding to the PIN read out. 
[0204] On the side of the IC card 6, the PIN matching 
unit 632 checks as to whetherthe PIN (held in the control 
information unit 623-1 In the directory area 623) of the 
data file 622-1 to be verified is in agreement with the 
PIN included in the data file accessing command sup- 
plied from the card issuing apparatus 7, in response to 
the data file accessing command to verify the correct- 
ness of the PIN. 

[0205] If the PIN matching unit 632 draws a conclu- 
sion that the two PINs are in agreement, it is judged that 
the correctness of the data file 622-1 corresponding to 
the PIN read out has been verified. At that time, If the 
data file 622-1 that is an object of the correctness veri- 
fication is in a locked state, the PIN matching unit the IC 
card 6 into a normal state. 
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[0206] When the correctness of the IC card 6 is veri- 
fied in the above manner, the PIN printing mechanism 
78 of the printer 73 printouts the deciphered PIN read 
out by the dedicated file access instructing unit 724 on 
the predetemiined printing paper 75, then the verifica- 5 
tion of the PIN finishes. 

[0207] According to the first embodiment, the data 
consisting of a pair of the PIN and file name of each data 
file 622-1 , ... is set in the file area 621 in the storage unit 
62 of the IC card 6. The PINs in each IC card 6 are man- io 
aged by and within the IC card itself, without need for 
management of the PINs by the host computer, thereby 
largely reducing a burden for PIN management on the 
entire IC card system. 

[0208] The data in the dedicated file 624 cannot be is 
read out without the master PIN known by only the sys- 
tem manager. Even if the master PIN leaked out except 
the system manager, the PINs of the data files 622-1 , ... 
do not leak out as they are, since each of the PIN of the 
data file 622-1 is enciphered. So long as the manner to 20 
encipher the PINs of the data files 622-1 is kept In secret, 
each PIN cannot be solved. 

[0209] It is therefore possible to securely prevent the 
PINs from being out and avoid a problem in security, 
even If the PINs are managed by and within the IC card 2s 
6. 

[0210] Further, upon verification of the PINs in the 
case of an accident, the dedicated file access instructing 
unit 724 of the card issuing apparatus 7 generates a 
dedicated file accessing command including the master 30 
PIN, then transfers the command to the IC card 6. The 
manner of this verification is quite simple and can re- 
duce inconvenience to the card user 
[0211] According to this embodiment, when the PIN 
is verified, the data file access Instructing unit 722 trans- 35 
fers a data file accessing command to the IC card 6 to 
verify the correctness of the PIN read out from the ded- 
icated file 624, and the PIN matching unit 632 executes 
a PIN matching to make sure the correctness of the data 
file 622-1 corresponding to the PIN read out, thereby 40 
increasing the reliability In the PIN verification. 
[0212] In the above embodiment, the data file creating 
data and the dedicated file creating data are supplied 
from the floppy disks 76 and 77, respectively. It is also 
possible to input the data file creating data and the ded- 
icated file creating data through a keyboard or the like. 

(c) Description of a card type storage medium which is 
not part of the Invention as claimed 

50 

[0213] Referring now to FIG. 8, an IC card 8 compris- 
es a storage unit 81 and a control unit 82. 
[0214] The storage unit 81 has a tree structure, includ- 
ing a file area 811 holding data to be processed by var- 
ious application programs (i.e., programs incorporated 55 
In a temilnal apparatus, a host computer etc.) by files 
therein, and a directory area 813 holding control infor- 
mation about each of data files 812 in the file area 811 



therein. 

[0215] In the directory area 813, a file name, a per- 
sonal identification number (PIN), a position (i.e., and 
the like of each data file 812 held in the file area 811 are 
written. 

[0216] The IC card 8 according to this embodiment is 
additionally provided with a recovery infomnation unit 
815 in the data file 812 in the file area 811 in the storage 
unit 81 , into which the control unit 82 writes recovery 
infomnation obtained every time the data file 812 Is up- 
dated, as shown in FIG. 9. 

[0217] More concretely, as shown in FIG. 10, record 
numbers #1 to #n are allocated to an applteation area 

81 4 to store data to be processed by one of various ap- 
plication programs (i.e., data of the balance in the case 
of a cashless card), and record numbers after #n+1 and 
later are allocated to the recovery Infonnation unit 815. 
[021 8] As shown in FIG. 1 0, a start serial number (the 
number of processed Items) obtained when the data file 
812 is opened is written in the record number #n+1 in 
the recovery infomnation unit 815, an end serial number 
(the number of processed Items) obtained when the da- 
ta file 81 2 is closed is written in the record number #n+2, 
and restoration data consisting of a record number 
whose data has been updated (i.e., an updated record 
number in the application area 81 4) and unupdated data 
at the same record number (i.e., data before subjected 
to the updating in the application area 814) obtained 
when the data file 812 is updated is written in the record 
numbers after #n+3 and later According to this embod- 
iment, check serial numbers (the number of Items) are 
respectively attached, as recovery information, before 
and after the start serial number, the restoration data 
and the end serial number held in the recovery infonna- 
tion unit 815. 

[021 9] As shown In FIG. 9, there are set, in the direc- 
tory area 813 in the storage unit 81 as control informa- 
tion of each data file 81 2, Infonnation as to whether the 
recovery Infonnation unit 815 is additionally provided in 
a data file 81 2 (that is, information about the presence 
of the recovery Information in a data file 812), informa- 
tion about a relative position of the recovery information 
unit 815 in the data file 812, if the recovery infonnation 

815 exists In the data file 81 2 (that Is, the leading record 
number of the recovery information u nit 8 1 5), and a size 
and a number of the recovery Information unit 815. 
[0220] The control unit 82 is adapted to manage the 
data files 812 in the file area 811 in the storage unit 81 
on the basis of the control Information held in the direc- 
tory area 813 in the storage unit 81 , comprising a data 
file opening unit 821 , a data file updating unit 822, a data 
file closing unit 823, a start serial number obtaining unit 
824, a restoration data obtaining unit 825, an end serial 
number obtaining unit 826, a restoration data initializing 
unit 827, a system failure detecting unit 828, a start se- 
rial number restoring unit 829, an end serial number re- 
storing unit 830 and a data restoring unit 831 . 
[0221] When receiving an OPEN command (an open 
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instruction) from an application progrann 9 incorporated 
in a terminal apparatus or the like into which the IC card 
8 is inserted, the data file opening unit 821 opens a data 
file 812 designated by the open command, on the basis 
of the control infomiatlon In the directory area 81 3 In the 5 
storage unit 81. 

[0222] When receiving a WRITE command (an updat- 
ing instruction) from the application program 9 after the 
data file 812 has been opened, the data updating unit 
822 updates data in the data file 812 having been io 
opened by the data file opening unit 821 . 
[0223] When receiving a CLOSE command (a closing 
Instruction) from the application program 9 after the data 
file 812 has been opened, the data file closing unit 823 
closes the data file 812 having been opened by the data ^5 
file opening unit 821. 

[0224] The start serial number obtaining unit 824 ob- 
tains a start serial number (whose initial value is 0) by 
adding 1 to the latest start serial number when the data 
file 81 2 is opened by the data file opening unit 821 . The 20 
start serial number obtaining unit 824 also attaches 
check serial numbers (whose initial value is 1 , incre- 
mented by 1 every time the data file 81 2 is opened) be- 
fore and after the start serial number, and writes both 
the start serial number and its check serial numbers as 25 
recovery information in the record number #n+1 of the 
recovery infomiation unit 815. 
[0225] The restoration data obtaining unit 825 ac- 
quires restoration data including a record number to be 
updated and unupdated data at the same record 
number when the data file 812 is updated by the data 
file updating unit 822. The restoration data obtaining unit 
825 also attaches check serial numbers before and after 
the restoration data, and writes the restoration data and 
its check serial numbers as recovery infomiation in the 
record number on and after #n+3, in order. 
[0226] If the data file updating unit 822 executes plural 
times of updating process on the same record number 
between an open and close of the data file 81 2, the res- 
toration data obtaining unit 825 does not write data into 
the recovery infomiation unit 815 after the second up- 
dating process and later. 

[0227] The end serial number obtaining unit 826 ob- 
tains an end serial number (whose initial value is 0) by 
adding 1 to the latest start serial number when data file 
closing unit 823 closes the data file 81 2. The end serial 
number obtaining unit 826 also attaches check serial 
numbers (whose initial values are 1 , incremented by 1 
every time the data file 812 is closed) before and after 
the end serial number, and writes both the end serial 
number and its check serial numbers as recovery infor- 
mation into the record number #n+2 in the recovery in- 
formation unit 815. 

[0228] Before the restoration data having been ac- 
quired by the restoration data obtaining unit 825 has 
been written into the recovery infomiation unit 815, the 
restoration data initializing unit 827 initializes the resto- 
ration data that is being stored in the recovery informa- 



tion unit 815 (more specifically, setting the restoration 
data all at 0 and the check serial numbers all at 1). 
[0229] When receiving an OPEN command (an open 
instruction) from the application program 9, the system 
failure detecting unit (a failure detecting means) 828. 
firstly, looks up the control information relating to a data 
file 812 designated by the OPEN command held in the 
directory area 81 3 in the storage unit 81 . If the data file 
812 has a recovery information unit 81 5 therein, the sys- 
tem failure detecting unit 828 detects a failure having 
occurred in the last process on the basis of the start se- 
rial number, the end serial number and the check serial 
numbers attached before and after these start serial 
number and end serial number, respectively, written as 
recovery information in the recovery infomiation unit, 
through following procedure shown in FIG. 12. 
[0230] When the check serial numbers attached be- 
fore and after the start serial number are in disagree- 
ment, the system failure detecting unit 828 makes a 
judgement that a failure occured when the data file 
opening unit 821 opened the data file in the last process, 
outputting a demand to reprocess the last process to the 
application program 9 and a demand to restore the start 
serial number to the start serial number restoring unit 
829. 

[0231] When receiving a demand to restore the start 
serial number form the system failure detecting unit 828, 
the start serial number restoring unit 829 restores the 
start serial number stored in the recovery information 
unit 81 5 to the one at the time of two updating processes 
earlier. 

[0232] When the check serial numbers attached be- 
fore and after the start serial number are in agreement 
but the check serial numbers attached before and after 
the end serial number are in disagreement, the system 
failure detecting unit 828 makes a judgement that a fail- 
ure occurred when the data file closing unit 823 closed 
the data file in the last process, and outputs a demand 
to restore the end serial number to the end serial number 
restoring unit 830. 

[0233] When receiving the demand to restore the end 
serial number from the system failure detecting unit 828, 
the end serial number restoring unit 830 restores the 
end serial number being stored In the recovery infomia- 
tion unit 815 to the one at the time of the last process. 
[0234] When the check serial numbers attached be- 
fore and after the start serial number and the check se- 
rial numbers attached before and after the end serial 
number are in agreement but the start serial number and 
the end serial number are in disagreement, the system 
failure detecting unit 828 judges that a failure occurred 
when the data file updating unit 822 updated the data 
file in the last process, and outputs a demand to perform 
once again the last process to the application program 
9 and a demand to restore the data in the data file 812 
to the data restoring unit 831 . 

[0235] When receiving the demand to restore the data 
in the data file 8 1 2 from the system failure detecting unit 
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828, the data restoring unit 831 restores the data in the 
application area 814 in the data file 812 on the basis of 
the restoration data stored in the recovery Information 
unit 815. 

[0236] The data restoring unit 831 , according to this 
embodiment, comprises a restoration data effective- 
ness detecting unit 832 and a restoration data writing 
unit 833. 

[0237] The restoration data effectiveness detecting 
unit 832 judges that the restoration data Is effective 
when the check serial numbers attached before and af- 
ter the restoration data are in agreement. The restora- 
tion data writing unit 833 writes the unupdated data of 
the restoration data having been judged to be effective 
by the restoration data effectiveness detecting unit 832 
as the data at the record number of the above restora- 
tion data In the application area 814 of the data file 812. 
[0238] According to this embodiment, the recovery in- 
fonnation Is acquired In the IC card 8 in a normal updat- 
ing process instructed by the application program 9 
through following procedure shown in FIG. 11 . 
[0239] When receiving an OPEN command from the 
application program 9, the system failure detecting unit 
828 of the IC card 8 detects a failure that has occurred 
In the last process (Step SI). 

[0240] If a system failure is not detected, or a system 
failure is detected and a recovery process (a data re- 
covery process) is executed by the restoring unit 
829-831 , the restoration data initializing unit 827 initial- 
izes the restoration data that has been written in the re- 
covery information unit 81 5 in the last process by setting 
all the restoration data at 0 and all the check serial num- 
bers at 1 (Step S2). (Meanwhile, a manner for the sys- 
tem failure detecting and the data restoring will be de- 
scribed later, refen-ingto FIG. 12.). 
[0241] The start serial number obtaining unit 824 ob- 
tains a check serial number and a start serial number 
by adding 1 tothelateststartserial number (whose initial 
value is 0) and the check serial numbers (whose Initial 
value Is 1), and writes the new start serial number and 
its check serial numbers attached before and after the 
start serial number as recovery information in the record 
number #n+1 in the recovery information unit 815 (Step 
S3). 

[0242] Thereafter the data file opening unit 821 
opens the data file 812 designated by the open com- 
mand on the basis of the control infonnation in the di- 
rectory area 813 In the storage unit 81 (Step S4). 
[0243] After the data file 812 is opened, the restora- 
tion data obtaining unit 825 obtains restoration data in- 
cluding a record number to be updated and unupdated 
data at this record number every time the application 
program 9 supplies a WRITE command (an updating in- 
struction), and writes the restoration data and its check 
serial numbers attached before and after the restoration 
data in the record number on and after #n+3 in the re- 
covery information unit 815, in order (Step S5). In the 
case where the data file updating unit 822 executes the 



updating process plural times on the same record 
number between an open and close of the data file 812, 
the restoration data will not be written Into the recovery 
information unit 815 after the second updating process 
5 and later. 

[0244] After the restoration data obtaining unit 825 
has obtained the restoration data, the data file updating 
unit 822 updates the data In the data file 812 (Step S6). 
[0245] While the application program 9 supplies a 

'0 WRITE command (an updating Instruction), the process 
in the steps S5 and S6 is repeated. 
[0246] When receiving a close command from the ap- 
plication program 9, the end serial number obtaining unit 
826 obtains an end serial number and its check serial 

15 numbers by adding 1 to the latest end serial number 
(whose initial value is 0) and the check serial numbers 
(whose initial value Is 1) as same as In the step S3. The 
end serial number with the check serial numbers at- 
tached before and after the end serial number are writ- 

20 ten into the record number #n+2 in the recovery infor- 
mation unit 815 as recovery information (Step S7). 
[0247] Thereafter, the data file closing unit 823 closes 
the data Hie 81 2 (Step S8). 

[0248] In the above manner, the recovery Information 
^5 is written In the recovery information additionally provid- 
ed in the data file 81 2 in the file area 81 1 in the storage 
unit 81 every time the control unit causes the data file 
812 to be updated. 

[0249] A manner to detect a system failure in the last 

30 process by the system failure detecting unit 828 and a 
restoring process (a data recovery process) when a sys- 
tem failure is detected in the IC card 8 can-led out in Step 
1 shown In FIG. 11 will be now described in more detail, 
referring to FIG. 12. 

35 [0250] When receiving an OPEN command from the 
application program 9, a reference is made to thecontrol 
information about a designated data file 812 in the di- 
rectory area 813. If the data file 812 has a recovery in- 
formation unit 815 therein, the system failure detecting 

40 unit 828 detects a system failure having occurred in the 
last process, on the basis of the recovery information (i. 
e., a start serial number, an end serial number and check 
serial numbers attached before and after the start serial 
number and the end serial number) stored in the recov- 

45 ery Information unit 81 5. 

[0251 ] Namely, a judgement is first made as to wheth- 
er the check serial numbers attached before and after 
the start serial number are In agreement or not (Step 
S11). If the check serial numbers are in disagreement, 

so it is judged that a system failure occurred when the data 
file was opened by the data file opening unit 821 in the 
last process, then a demand to reprocess the last proc- 
ess and a demand to restore the start serial number are 
outputted to the applteation program 9 and the start se- 

55 rial number restoring unit 829, respectively. 

[0252] The start serial number restoring unit 829 re- 
stores the start serial number stored in the recovery in- 
formation unit 81 5 to the one at the time of two updating 
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processes earlier (Step S1 2), Then in the step S2 shown 
in FIG. 11 , the application program 9 once more carries 
out the process that should have been done in the last 
process in response to the reprocessing demand from 
the system failure detecting unit 828. 
[0253] On this occasion, since a system failure oc- 
curred when the data file was opened in the last process, 
it can be assumed that no updating process has been 
performed on the data file 812, and thus the restore data 
and end serial number in the recovery information unit 
815. Therefore, only the start serial number is restored 
to the one at the time of two updating processes earlier 
without carrying out the data restoring (data recovery), 
and a demand for the reprocessing is given to the ap- 
plication program 9. As this, the program of the last proc- 
ess can be appropriately executed in the recovery infor- 
mation unit 815. 

[0254] If it is judged in the Step S11 that the check 
serial numbers attached before and after the start serial 
number are in agreement, the next judgement is made 
as to whether the check serial numbers attached before 
and after the end serial number are in agreement or not 
(Step S13). If the check serial number attached before 
and after the end serial number are in disagreement, it 
is judged that a failure occurred when the data file was 
opened by the data file opening unit 823 in the last proc- 
ess, and a demand to restore the end serial number is 
outputted to the end serial number restoring unit 830. 
[0255] The end serial number restoring unit 830 then 
restores the end serial number stored in the recovery 
infonnation unit 815 to the one at the time of the last 
process (Step S14). Then the procedure advances to 
the step S2 in FIG. 11 , the application program 9 can-led 
out the process of this time. 

[0256] On this occasion, since a failure occurred 
when the data file was closed In the last process, it can 
be assumed that the data file 812, and the start serial 
number and the restoration data in the recovery infor- 
mation unit 815 have been property updated in the last 
process. Therefore, it is possible to execute the process 
of this time with a proper recovery infonnation unit 25 
only if the end serial number is restored to the one at 
the time of the last process. 

[0257] If it Is judged in the step SI 3 that the check 
serial numbers attached before and after the end serial 
number is in agreement, the next judgement is made as 
to whether the start serial number and the end serial 
number are in agreement or not (Step S15). If in disa- 
greement, it is judged that a failure has occurred during 
the data file updating operation carried out by the data 
file updating unit 822 in the last process, then a demand 
to reprocess the last process and a demand to restore 
the data in the data file 812 are outputted to the appli- 
cation program 9 and the data restoring unit 831, re- 
spectively. 

[0258] When receiving a command to restore the data 
in the data file 81 2 from the system failure detecting unit 
828, the data restoring unit 831 restores the data in the 



application area 814 In the data file 812 on the basis of 
the restoration data stored in the recovery infonmation 
unit 815 (Step SI 6). The procedure then advances to 
the step S2 in FIG. 11 , where the application program 9 
5 canies out once more the operation that should have 
been done in the last process. 
[0259] On this occasion, since a failure has occun-ed 
during the updating process in the last process, the ap- 
plication area 814 in the data file 812 is restored to the 
10 state at the time of two updating processes earlier (the 
state before the failure has occurred), then a reprocess 
is demanded to the application program 9, thereby re- 
executlng the last process on the data file 22 that is in 
a state at the time of two updating processes earlier 
15 [0260] When the data restoring unit 831 restores the 
data, the restoration data writing unit 833 writes only the 
restoration data whose check serial numbers attached 
before and after the same have been judged by the res- 
toration data effectiveness detecting unit 832 to be in 
20 agreement Into the data file 812. 

[0261 ] It is therefore possible to restore the data with- 
out using the restoration data (whose check serial num- 
bers are in disagreement) that a system failure has oc- 
cun-ed in the course of writing the same in the last proo- 
fs ess. 

[0262] In the case where the start serial number is in 
agreement with the end serial number in the step S15, 
it is judged to be normal (Step SI 7), the procedure ad- 
vances to the step S2 in FIG. 11 , where the process of 

30 this time Is executed by the application program 9. 
[0263] Next, operation of the 10 card according to this 
embodiment will be described referring to FIGS. 13 
through 16, where a content of practical data in the re- 
covery information unit 815 is shown to explain the op- 

35 eration. 

[0264] The recovery infonnation unit 81 5 immediately 
after the issue of the 10 card 8 Is in a state where the 
start serial number, the end serial number and the res- 
toration data are all set at 0, and the check serial num- 

40 bers attached before and after the start serial number, 
the end serial number and the restoration data are alt 
set at 1, as shown In FIG. 13A. 
[0265] Assuming that a WRITE Instruction for, for ex- 
ample, the record numbers #10, #8 and #11 of the data 

45 file 812 from the application program 9 is successively 
executed between an open and close of the data file 81 2 
without a break due to a system failure, in the first up- 
dating process done on the 10 card 8. 
[0266] In which case, the start serial number obtaining 

50 unit 821 and the end serial number obtaining unit 823 
obtain "1" and "1" as a start serial number and an end 
serial number, respectively, to write them into the recov- 
ery information unit 815. At the same time, the restora- 
tion data obtaining unit 825 also obtains, for example, 

55 "#10,3030", "#08,F1 F1" and "#11,1010'* as restoration 
data, and writes them Into the recovery infonnation unit 
815. Before and after each data, check serial numbers 
"2" are attached, as shown in FIG. 13B. 
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[0267] Here, "3030". "F1 Fr and "1 01 0" in the resto- 
ration data are unupdated data at the record nunnbers 
#10, #08 and #11 in the application area 814. 
[0268] Thereafter, the restoration data initializing unit 
827 initializes to mat<e all the restoration data to be "0" 
and their check serial numbers to be "1" when the sec- 
ond updating process is performed on the IC card 8. As- 
suming that after the initialization has been executed by 
the restoration data initializing unit 827, a WRITE in- 
struction Is successively executed two times on the 
record number #02 of the data file 812, and this updating 
process is executed between an open and close of the 
data file 812, without a break due to a system failure. 
[0269] In which case, the start serial number obtaining 
unit 821 and the end serial number obtaining unit 823 
obtain "2" and "2" as a start serial number and an end 
serial number, respectively, and write them into the re- 
covery information unit 815. At the same time, the res- 
toration data obtaining unit 825 obtains, for example 
"#02,4040" as restoration data, and also writes it into 
the recovery information unit. Check serial numbers "3" 
are attached before and after the start serial number, 
the end serial number and the restoration data, and also 
written into the recovery infomnation unit 815. 
[0270] In the case where updating process is execut- 
ed a plurality of times on the same record number in the 
between an open and close of the data file 81 2, the res- 
toration data obtaining unit 825 does not write the res- 
toration data into the recovery Infonnation unit 815 after 
the second process and later. "4040" written as unup- 
dated data of the restoration data is the first unupdated 
data in relation to the record number #02" in the appli- 
cation area 814. 

[0271] On the third updating process done on the IC 
card 8, the restoration data initializing unit 827 first ex- 
ecutes initialization. The application program 9 next 
gives a WRITE instruction for, for example, the record 
number #10 and #08 In the data file 81 2. Now assuming 
that a system failure occurred after restoration data in 
connection with the record number #08 was obtained, 
as shown in FIG. 14. 

[0272] In which case, the start serial numberobtaining 
unit 821 obtains a start serial number "3" and its check 
serial numbers "4", and writes them into the recovery 
information unit 815. The end serial number obtaining 
unit 823, however, cannot obtain an end serial number 
and its check serial numbers since a system failure has 
occurred before receiving a CLOSE instruction. As a re- 
sult, the end serial number "2" and the check serial 
number "3" at the time of the last process remain in the 
recovery information unit 815. 

[0273] The restoration data obtaining unit 825 ob- 
tains, for example, "#10,3030" and "#08,F1Fr as res- 
toration data, and successively writes them with their 
check serial numbers "4" into the recovery information 
unit. The updating process is tenminated. 
[0274] If the application program 9 executes an up- 
dating process on the IC card 8 under the above condi- 



tion, the system failure detecting unit 828 operates in 
response to an OPEN instruction from the application 
program 9, and makes a judgement that a system failure 
has occurred during the last updating process since the 
5 check serial number attached before and after the start 
serial number and the check serial numbers attached 
before and after the end serial number are individually 
in agreement but the start serial number and the end 
serial number are in disagreement (referring to Step SI 5 
In FIG. 12). The system failure detecting unit 828 thus 
outputs a demand to perform a reprocess to the appli- 
cation program 9 and a demand to restore the data in 
the data file 812 to the data restoring unit 831 (referring 
to the Step 16 In FIG. 12). 

[0275] When the data restoring unit 831 restores the 
data, the restoration data effectiveness detecting unit 
832 verifies the effectiveness of restoration data from 
whether check serial numbers attached before and after 
the restoration data are in agreement or not. In the ex- 
ample shown in FIG. 14, the check serial numbers at- 
tached before and after two restoration data are all "4", 
being thus in agreement. The two restoration data are 
thus judged to be effective. The restoration data writing 
unit 833 writes the restoration data "3030" and "F1 F1" 
into the respective record numbers #10 and #08 in the 
application area 814 in the data file 812 on the basis of 
the above two restoration data whose effectiveness has 
been verified. 

[0276] On the contrary, assuming that upon perfomri- 
ing the third updating process on the IC card 8, a WRITE 
Instruction from the application program 9 is executed 
on the record numbers, for example. #03 and #02 in the 
data file 812, and a system failure occurs while the res- 
toration data in connection to the record number #2 is 
being obtained, as shown n FIG. 15. 
[0277] In which case, the start serial number obtaining 
unit 821 obtains a start serial number "3" and its check 
serial numbers "4", and write them into the recovery in- 
formation unit 815. The end serial number obtaining unit 
823, however, cannot obtain an end serial number and 
its check serial numbers since a system failure has oc- 
curred before receiving a CLOSE instruction. As a re- 
sult, the end serial number "2" and the check serial 
number "3" at the time of the last process remain in the 
recovery Infonnation unit 815. 

[0278] The restoration data obtaining unit 825 obtains 
"#03,3232" as restoration data and its check serial num- 
bers "4". However since a system failure has occun^ed 
in the course of obtaining "#02,2222" as the second res- 
toration data, check serial numbers "4" are attached be- 
fore the restoration data "#02,2222" while check serial 
numbers "3" attached after the restoration data in the 
last process still remains even at the end of the process. 
[0279] Under such condition, If an updating process 
is executed on the IC card 8 from the application pro- 
gram 9, the system failure detecting unit 828 operates 
in response to an OPEN instruction from the application 
program 9, and makes a judgement that a system failure 
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has occurred during the last updating process since a 
check serial number attached before and after the start 
serial number and a check serial number attached be- 
fore and after the end serial number are Individually in 
agreement, but the start serial number and the end se- 5 
rial number are in disagreement (referring to the step 1 5 
in FIG. 12). The system failure detecting unit 828 thus 
outputs a demand to once more perfomi the last process 
to the application program 9 besides a demand to re- 
store the data in the data file 812 to the data restoring io 
unit 831 , as same as in the example shown in FIG. 14 
(referring to the Step S16 in FIG. 12). 
[0280] Here, when the data restoring unit 831 restores 
the data, the restoration data effectiveness detecting 
unit 832 verifies the effectiveness of the restoration data is 
by making a judgement as to whether the check serial 
numbers attached before and after the restoration data 
are in agreement or not. In the example shown in FIG. 
15, the check serial numbers anached before and after 
the first restoration data are both "4", being thus in 20 
agreement. But, the check serial numbers attached be- 
fore and after the second restoration data are "4" and 
"3", being thus In disagreement. 
[0281] For this, the first restoration data is judged to 
be effective, but it Is judged that a system failure has 25 
occurred in the course of obtaining the second restora- 
tion data so that the updating process on the record 
number #02 in the application area 814 has not been 
completed. Therefore, the restoration data writing unit 
833 conducts the writing on the basis only the first res- 30 
toration data. 

[0282] Through the above process, it is possible to re- 
store the application area 81 4 to a state before a system 
failure has occured from a state of the system failure as 
shown in FIG. 1 6B, by writing the restoration data "3232" 35 
to the record number #3 in the applteation area 814 of 
the data file 812, respectively. 
[0283] As above, a start serial number and an end se- 
rial number in the recovery information unit 81 5 are com- 
pared with each other. If the start serial number and the 40 
end serial number are in disagreement, it is possible to 
detect that a system failure has occurred in the course 
from an open to close of the data file 812. Check serial 
numbers attached before and after each data in the re- 
covery Information unit 815 are also compared with 45 
each other. If the check serial numbers are in disagree- 
ment, it is possible to detect that a system failure oc- 
curred In the course of writing the start serial number, 
the restoration data or the end serial number into the 
recovery infonmation unit 815, further detect effective- so 
ness of each data stored In the recovery infonnation unit 
815 and conflrcting data generated due to the system 
failure without using a BCC, with certainty. 
[0284] Before the restoration data has been obtained 
by the restoration data obtaining unit 825 is written into S5 
the recovery infonnation unit 815, the restoration data 
of the last process stored in the recovery infonnation unit 
815 is initialized by the restoration data initializing unit 



827. This initializing operation can prevent the restora- 
tion data of the last process from remaining in the re- 
covery information unit when the new restoration data 
is written in the recovery information unit, and also can 
surely avoid to erroneously detect a system failure. 
[0285] In the case where the data file updating unit 
822 executes updating process more than once on the 
same record number between an open and close of the 
data file 812, the restoration data obtaining unit 825 
does not write the restoration data in the recovery infor- 
mation unit 815 after the second updating and later, 
whereby it is possible to always hold the data before the 
data file Is opened (i.e., the data before the updating) 
as the restoration data in the recovery information unit 
815 at the same record number. Therefore, the state 
within the IC card 8 afterthe system failure has occun-ed 
can be effectively restored to the state before the system 
failure has occun-ed, on the basis of the data in the re- 
covery information unit 815. 

[0286] Since infonnation about the presence of the re- 
covery information unit 815 and Infonnation about a rel- 
ative position of the recovery information unit 815 in a 
data file if the recovery information unit 815 exists in the 
data file are both set in the directory area 8 1 3 in the stor- 
age unit 81. it is possible to make a judgement as to 
whether predetennined data should be written into the 
recovery infonnation unit 815 or data should be restored 
on the basis of the data stored in the recovery infonna- 
tion unit, only by referring to the directory area 813 in 
the storage unit 81 from the control unit 82. 
[0287] If the data file 81 2 has the recovery information 
unit therein, the system failure detecting unit 828 detects 
a system failure that has occurred in the last process, 
on the basis of the start serial number the end serial 
number and the check serial numbers attached before 
and after the start serial number and the end serial 
number In the recovery infonnat ion unit815, in response 
to an OPEN instruction fomri the application program 9. 
This enables an automatic detection of conflicting data 
occurring due to a system failure within the IC card 8 
without using a BCC. 

[0288] According to a result of detection carried out 
by the system failure detecting unit 828, the start serial 
number restoring unit 829, the end serial number restor- 
ing unit 830 and the data restoring unit 831 can auto- 
matfcally repair and restore the recovery infonnation 
unit 815 or the applfcatlon area 814, whereby a config- 
uration of the system can be simplified and inconven- 
ience to the owner upon restoring the data can be miti- 
gated to a considerable degree. 
[0289] When the data restoring unit 813 repairs the 
data, the restoration data writing unit 833 writes only the 
effective restoration data whose check serial numbers 
attached before and after the same have been judged 
to be in agreement by the restoration data effectiveness 
judging unit 832 into the application area 814 in the data 
file 812. In consequence, it is possible to restore, cer- 
tainly and effectively, the data in the application area 81 4 
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to the state before a system failure has occurred, without 
using restoration data that the system failure has oc- 
curred in the course of the writing (i.e., data whose 
check serial numbers are in disagreement). 
[0290] In the IC card 8, a terminal used to send and s 
receive infomiation to and from the outside (a contact 
and a data communication mechanism) is omitted in the 
drawings. 

[0291] In the second embodiment state above, there 
is no need to add the recovery infomnation unit 815 to io 
all data file 812. As shown in FIG. 9, it is possible to omit 
the recovery infomiation unit 81 5 in the data file 81 2 that 
needs no data recovery. 

[0292] In the second embodiment, description has 
been made by way of an IC card as a card type storage '5 
medium. This invention is, however, not limited to the 
above examples, but adaptable to another type of card 
type storage medium, for example, an optical card, 
bringing the same effect as the above examples. 
[0293] It is also possible to form a card type storage 20 
medium having a function of the IC card 6 according to 
the invention as claimed, along with a function of the IC 
card 8 according to the embodiment disclosed in FIGS. 
8 - 16. In this case, the advantages of the above two 
embodiments can be realized in one card type storage 25 
medium. 

Claims 

30 

1. A card type storage medium comprising a storage 
unit having a file area (21) holding data in each file 
as a unit and a directory area (23) holding therein 
control infomiation units (231) each including a PIN 
of a data file in said file area and a control unit (3) 35 
managing data files (22) in said file area (21 ) in said 
storage unit (2) on the basis of said control inf omna- 
tion units (231) in said directory area (23) in said 
storage unit (2), said control unit (3) allowing an ac- 
cess process on a data file (22) by said control unit 40 
(3) only when a PIN held in said control information 
unit (231) in said directory area (23) in said storage 
unit (2) is in agreement with a PIN inputted from out- 
side, the storage medium further comprising: 

45 

a dedicated file (24) being set in said file area 
(21) in said storage unit (2), said dedicated file 
(24) holding PINs of the data files (22) held in 
said respective control information units (231) 
in said directory area (23) in said storage unit so 
(2) and file names of the data file (22) such that 
the PIN and the file name of each data file (22) 
correspond to each other; 
another control infonnation unit (232) being set 
in said directory area (23) in said storage unit 55 
(2), said control Infomiation unit (232) holding 
a master PIN of said dedicated file (24). 



2. A card type storage medium according to claim 1 , 
wherein the PINs of the respective data files (22) 
are enciphered to be held in said dedicated file (24). 

3. A card type storage medium comprising: 

a storage unit (2) having a file area (21 ) for hold- 
ing data in each file as a unit and a directory 
area (23) for holding therein control information 
units (231) each including a PIN of each data 
file (22) in said file area (21); 
a control unit (3) managing data files (22) in 
said file area (21) in said storage unit (2) on the 
basis of said control information units (231) in 
said directory area (23) in said storage unit (2), 
said control unit (3) comprising: 

a data file creating means (31), in response 
to a data file creating command from out- 
side, setting a control information unit (231 ) 
for a data file (22) including a PIN of said 
data file (22) to create said data file (22) in 
said file area (21) in said storage unit (2) 
according to said data file creating com- 
mand; 

a PIN matching means (32), in response to 
a data file access command to gain an ac- 
cess to the data file (22) created by said 
data file creating means (31 ) from the out- 
side, making a judgement as to whether 
the PIN of said data file (22) to be accessed 
according to said data file access com- 
mand held in said control infonmation unit 
(231 ) in said directory area (23) in said stor- 
age unit (2) is in agreement with a PIN in- 
cluded in said data file access command 
supplied from the outside; 
a data file accessing means (32) executing 
an access process on the data file (22) to 
be accessed when said PIN matching 
means (32) judges that said two PINs are 
in agreement; 

a dedicated file creating means (34), in re- 
sponse to a dedicated file creating com- 
mand from the outside, setting a control in- 
formation unit (232) for said dedicated file 
(24) including a master PIN for said dedi- 
cated file (24) to create said dedk^ted file 
(24) in said file area (21 ) in said storage unit 
(2) according to said dedicated file creating 
command; 

a master PIN matching means (35), in re- 
sponse to a dedicated file access com- 
mand to gain an access to said dedicated 
file (24) created by said dedicated file cre- 
ating means from the outside, making a 
judgement as to whether the master PIN of 
said dedk:ated file (24) held In said control 
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information unit (232) in said directory area 
(23) in said storage unit (2) is in agreement 
with a master PIN Included In said dedicat- 
ed file access command supplied from the 
outside; and 5 
a dedicated file access means (36) execut- 
ing an access process on said dedicated 
file (24) when said master PIN matching 
means (35) makes a judgement that the 
above two master PINs are In agreement; io 
upon issuing said IC card, said dedicated 
file accessing means (36) writing the PINs 
of the data files (22) held in said respective 
control information units (231 ) In said direc- 
tory area (23) in said storage unit (2) Into ^5 
said dedicated file (24) such that the PIN 
and file name of each data file (22) con-e- 
spond to each other according to a dedi- 
cated file accessing command supplied 
from outside after said dedicated file creat- 20 
ing means (34) created said dedicated file. 

A card type storage medium according to claim 3, 
wherein PINs for the respective data files (22) are 
enciphered and held in said dedicated file (24). 25 

A card type storage medium issuing apparatus is- 
suing a card type storage medium (10). said card 
type storage medium (10) comprising a storage unit 
(2) having a file area (21) for holding data in each so 
file as a unit and a directory area (23) for holding 
therein control information units (231) each includ- 
ing a PIN of a data file (22) In said file area (21 ) and 
a control unit (3) managing data files (22) in said file 
area (21) in said storage unit (2) comprising: 35 

a data file creation instructing means (41) set- 
ting a control information unit (231) for a data 
file (22) including a PIN of the data file (22) In 
said directory area (23) In said storage unit (2), 40 
generating a data file creating command Includ- 
ing the PIN of the data file (22), and transferring 
it to said card type storage medium (10) in order 
to create the data file (22) In said file area (21) 
in said storage unit (2); 45 
a data file access instructing means (42) gen- 
erating a data file accessing command includ- 
ing a PIN of a data file (22) to be accessed, and 
transferring it to said card type storage medium 
(1 0) in order to gain an access to the data file 50 
(22) created in the file area (21 ) in said storage 
unit (2); 

a dedicated file creation instructing means (43) 
setting a control information unit (232) for a 
dedicated file (24) including a master PIN of the 55 
dedicated file (24) in said directory area (23) in 
said storage unit (2), generating a dedicated file 
creating command including the master PIN, 



and transferring it to said "card type storage 
medium (10) in order to create the dedicated 
file (24) in said file area (21 ) in said storage unit 
(2); 

a dedicated file access Instructing means (44) 
generating a dedicated file accessing com- 
mand including the master PIN of the dedicated 
file (24), and transfemng it to said card type 
storage medium (10) in order to gain an access 
to the dedicated file (24) created in said file area 

(21) in said storage unit (2); 

upon issuing said card type storage medium 
(10), after said dedicated file creation instruct- 
ing means (43) transfen^ed a dedicated file cre- 
ating command to said card type storage me- 
dium (1 0), said dedicated file access instructing 
means (44) generating a dedicated file access- 
ing command including data of PINs and file 
names of the data files (22), and transfers it to 
said card type storage medium (10), in order to 
write the PINs and file names of the data files 

(22) held in said respective control information 
units (231) in said directory area (23) in said 
storage unit (2) such that the PIN and file name 
of each data file (22) correspond to each other. 

6. A card type storage medium issuing apparatus ac- 
cording to claim 5, wherein when a PIN of said card 
type storage medium (1 0) is verified, said dedicated 
file access instructing means (44) generates a ded- 
icated file access command including the master 
PIN, and transfers it to said card type storage me- 
dium (10) in order to read out data held In said ded- 
icated file (24) in said file area (22) in said storage 
unit (2) of said card type storage medium (10) 
whose PIN is to be verified. 

7. A card type storage medium issuing apparatus ac- 
cording to claim 6, wherein when data including a 
PIN and file name of a data file (22) held in said card 
type storage medium (1 0) is read out from said ded- 
icated file (24) of said card type storage medium 
(1 0) In response to a dedicated file accessing com- 
mand send out from said dedicated file access in- 
structing means (44), said data file access instruct- 
ing means (44) generates a data file accessing 
command including the PIN read out, and transfers 
it to said card type storage medium (1 0) so as to 
give an instruction to said card type storage medium 
(1 0) to verify correctness of the data file (22) corre- 
sponding to said PIN read out. 

8. A card type storage medium issuing apparatus ac- 
cording to any one of claims 5 through 7, wherein 
said card type storage medium Issuing apparatus 
further comprises an enciphering means encipher- 
ing the PINs of the data files (22) to be written in 
said dedicated file (24) in said card type storage me- 
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dium (10) by said dedicated file access instructing 
means (44), and a deciphering means deciphering 
an enciphered PiN of a data file (22) read out from 
said dedicated file (24) in said card type storage me- 
dium (10) by said dedicated file access instructing 5 
means (44). 



PatentansprQche 

10 

1. Speichermedium des Kartentyps mit einer Spei- 
chereinheit, die einen Dateibereich (2 1 ) hat, der Da- 
ten in jeder Datei als Einheit halt, und eInen Ver- 
zeichnisbereich (23), in dem Steuerinformations* 
einheiten (231) gehalten werden, die jeweils eine ^5 
PIN einer Datendatei in dem Dateibereich enthal- 
ten, und einer Steuerelnheit (3), die Datendateien 
(22) in dem Dateibereich (21) in derSpeichereinheit 

(2) auf der Basis der Steuerinfonnationseinheiten 
(231) in dem Verzeichnisbereich (23) in der Spei- ^ 
chereinheit (2) verwallet, welche Steuereinheit (3) 
einen Zu griff sproze3 an einer Datendatei (22) 
durch die Steuereinheit (3) nur dann gestattet, 
wenn eine PIN, die in derSteuerinfonnationseinheit 
(231) in dem Verzeichnisbereich (23) in der Spei- 25 
chereinheit (2) gehalten wird, mit einer von auBen 
eingegebenen PiN ubereinstimmt, welches Spei- 
chermedium femer umfalBt: 

eine Spezialdatei (24), die in dem Dateibereich 30 
(21) in der Speichereinheit (2) festgelegt ist, 
welche Spezialdatei (24) PINs der Datendatei- 
en (22) halt, die in den jewelligen Steuerinfor- 
mationseinheiten (231) in dem Verzeichnisbe- 
reich (23) in der Speichereinheit (2) gehalten 35 
werden, und Dateinamen der Datendatei (22), 
so da3 die PIN und der Dateiname von jeder 
Datendatei (22) einander entsprechen; 
eine andere Steuerinformatlonseinheit (232), 
die In dem Verzeichnisbereich (23) in der Spei- 40 
chereinheit (2) festgelegt ist, welche Sleuerin- 
fonnatlonseinheit (232) eine IVIaster-PIN der 
Spezialdatei (24) halt. 

2. Speichermedium des Kartentyps nach Anspruch 1 , 45 
bei dem die PINs der jeweiligen Datendateien (22) 
chiffriert sind, um in der Spezialdatei (24) gehalten 

zu werden. 

3. Speichermedium des Kartentyps mit: 50 

einer Speichereinheit (2), die einen Dateibe- 
reich (21) zum Halten von Daten in jeder Datei 
als Einheit hat, und einen Verzeichnisbereich 
(23) zum Halten von Steuerinfonnationseinhei- ss 
ten (231 ), die jeweils eine PIN von jeder Daten- 
datei (22) in dem Dateibereich (21) enthalten; 
einer Steuereinheit (3), die Datendateien (22) 



in dem Dateibereich (21 ) in der Speichereinheit 
(2) auf der Basis der Steuerlnformationseinhei- 
ten (231 ) in dem Verzeichnisbereich (23) in der 
Speichereinheit (2) verwaltet, welche Steuer- 
einheit (3) umfaBt: 

ein Datendateibildungsmittel (31), das als 
Antwort auf einen Datendateibildungsbe- 
fehl von au3en eine Steuerinfomiatlons- 
einheit (231) fur eine Datendatei (22) fest- 
legt, die eine PIN der Datendatei (22) ent- 
halt, um die Datendatei (22) in dem Datei- 
bereich (21) in der Speichereinheit (2) ge- 
maB dem Datendateibiidungsbefehl zu bil- 
den; 

eIn PIN-GlelchheitsprCifungsmittel (32), 
das als Antwort auf einen Datendateizu- 
griffsbefehl von auBen, um einen Zugriff 
auf die Datendatei (22) zu eriangen, die 
durch das Datendateibildungsmittel (31) 
gebildet wurde, ein Urteil diesbezugllch 
trifft, ob die PIN der Datendatei (22), auf die 
gemaB dem Datendateizugriffsbefehl zu- 
zugrelfen ist, die in der Steuerinformatlons- 
einheit (231) in dem Verzeichnisbereich 

(23) in der Speichereinheit (2) gehalten 
wird, mit einer PIN ubereinstimmt, die in 
dem Datendateizugriffsbefehl enthalten 
ist, der von auBen zugefuhrt wurde; 

ein Datendateizugriffsmittel (32), das ei- 
nen ZugriffsprozeB an der Datendatei (22) 
ausfiihrt, auf die zuzugreifen ist, wenn das 
PIN-Gleichheitsprufungsmittel (32) beur- 
teilt, daB die zwei PINs ubereinstimmen; 
ein Spezialdatelblldungsmittel (34), das als 
Antwort auf einen Spezialdateibildungsbe- 
fehl von auBen eine Steuerinformatlons- 
einheit (232) fur die Spezialdatei (24) fest- 
legt, die eine Master-PIN fur die Spezialda- 
tei (24) enthalt, um die Spezialdatei (24) In 
dem Dateibereich (21) In der Speicherein- 
heit (2) gemaB dem Spezialdateibildungs- 
befehl zu bilden; 

ein Master-PIN-Gleichheitsprufungsmittel 
(35), das als Antwort auf einen Spezialda- 
teizugriffsbefehl von auBen, um einen Zu- 
griff auf die Spezialdatei (24) zu eriangen, 
die durch das Spezialdateibildungsmittel 
gebildet wurde, ein Urteil diesbezugllch 
trifft, ob die Master-PIN der Spezialdatei 

(24) , die in der Steuerinformatlonseinheit 
(232) In dem Verzeichnisbereich (23) in der 
Speichereinheit (2) gehalten wird, mit einer 
Master-PIN ubereinstimmt, die in dem 
Spezialdateizugriffsbefehl enthalten Ist, 
der von auBen zugefuhrt wurde; und 

ein Spezialdateizugriffsmittel (36), das ei- 
nen ZugriffsprozeB an der Spezialdatei 
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(24) ausf uh rt, wen n das Master- PI N-Gleich- 
heitsprufungsmittet (35) das Urteil trifft, 
daB die obigen zwei Master-PINs uberein- 
stimmen; 

5 

wobei das Spezialdateizugriffsmittel (36), bei 
der Ausgabe der IC-Karte, die PINs der Datenda- 
teien (22), die in den jeweiligen Steuerinfomriatlons- 
einheiten (231) in dem Verzeichnisbereich (23) in 
der Speichereinheit (2) gehalten werden, in die 
Spezialdatei (24) schreibt, so daB die PIN und der 
Dateinanne von jeder Datendatel (22) einander ent- 
sprechen, gemaB einem Spezialdateizugriffsbe- 
fehl, der von auBen zugefuhrt wird, nachdem das 
Spezialdatelbildungsmittel (34) die Spezialdatei bil- is 
dete. 

4. Speichermediunn des Kartentyps nach Anspruch 3, 
bei dem PINs fiir die jeweiligen Datendateien (22) 
chiffriert sind und In der Spezialdatei (24) gehalten 20 
werden. 

5. Ausgabevom'chtung von Speichemnedien des Kar- 
tentyps, die ein Speichemriedium des Kartentyps 

(1 0) ausgibt, welches Spelchermedium des Karten- 25 
typs (1 0) eine Speichereinheit (2) unnfaBt, die einen 
Dateibereich (21) zum Halten von Daten in jeder 
Date! als Einheit hat, und einen Verzeichnisbereich 
(23), zum Halten von Steuerlnformatlonseinhelten 
(231), die jeweils eine PIN einer Datendatei (22) in so 
dem Dateibereich (21) enthalten, und eine Steuer- 
einheit (3), die Datendateien (22) in dem Dateibe- 
reich (21) in der Speichereinheit (2) verwaltet, mit: 

einem Datendateibildungsinstruktionsmtttet 35 

(41) , das eine Steuerinfonnationselnheit (231) 
fiir eine Datendatei (22), die eine PIN der Da- 
tendatel (22) enthait, in dem Verzeichnisbe- 
reich (23) in der Speichereinheit (2) festlegt, ei- 
nen Datendateibildungsbefehl erzeugt, der die 
PIN der Datendatei (22) enthait, und ihn zu dem 
Speichemriedium des Kartentyps (10) iiber- 
tragt, um die Datendatei (22) in dem Dateibe- 
reich (21) in der Speichereinheit (2) zu biiden; 
einem Datendatelzugriffsinstruktionsmittel 45 

(42) , das einen Datendateizugrlffsbefeh! er- 
zeugt, der eine PIN einer Datendatei (22) ent- 
hait, auf die zuzugreifen ist, und ihn zu dem 
Speichemriedium des Kartentyps (10) uber- 
tragt, um einen Zugriff auf die Datendatei (22) so 
zu erlangen, die in dem Dateibereich (21) in der 
Speichereinheit (2) gebildet wurde; 

einem Spezialdateibildungsinstruktionsmittel 

(43) , das eine Steuerlnfomnationseinheit (232) 

fur eine Spezialdatei (24), die eine Master-PIN 55 
der Spezialdatei (24) enthait, in dem Verzeich- 
nisbereich (23) in der Speichereinheit (2) fest- 
legt, einen Speziaidateibildungsbefehl erzeugt, 



der die Master-PIN enthait, und ihn zu dem 
Speichermedium des Kartentyps (10) iiber- 
tragt; um die Spezialdatei (24) In dem Dateibe- 
reich (21) in der Speichereinheit (2) zu biiden; 
einem Spezialdateizugriffsinstruktionsmittel 
(44), das einen Spezialdatelzugriffsbefehl er- 
zeugt, der die Master-PIN der Spezialdatei (24) 
enthait, und ihn zu dem Speichermedium des 
Kartentyps (10) libertragt, um einen Zugriff auf 
die Spezialdatei (24) zu erlangen, die in dem 
Dateibereich (21 ) in der Speichereinheit (2) ge- 
bildet wurde; 

welches Speztaldateizugrlffslnstruktionsmittel 
(44), bei der Ausgabe des Speichemnediums 
des Kartentyps (10), nachdem das Spezialda- 
teibildungsinstruktionsmittel (43) einen Spezi- 
aidateibildungsbefehl zu dem Speichemriedium 
des Kartentyps (10) ubertrug, einen Spezialda- 
teizugriffsbefehl erzeugt, der Daten von PINs 
und Dateinamen der Datendateien (22) enthait, 
und ihn zu dem Spelchemnedium des Karten- 
typs (10) ubertragt, um die PINs und Dateina- 
men der Datendateien (22), die in den jeweili- 
gen Steuerinformationselnhelten (231) in dem 
Verzeichnisbereich (23) in der Speichereinheit 
(2) gehalten werden, zu schreiben, so daB die 
PIN und der Dateiname von jeder Datendatei 
(22) einander entsprechen. 

6. Ausgabevorrichtung von Speichemnedien des Kar- 
tentyps nach Anspruch 5, bei der das Spezialdatei- 
zugriffsinstmktionsmlttel (44), wenn eine PIN des 
Speichennediums des Kartentyps (10) verifiziert 
wird, einen Spezialdateizugriffsbefehl erzeugt, der 
die Master-PIN enthait, und ihn zu dem Speicher- 
medium des Kartentyps (10) ubertragt, um Daten 
auszulesen, die in der Spezialdatei (24) in dem Da- 
teibereich (22) in der Speichereinheit (2) des Spel- 
chemiediums des Kartentyps (10) gehalten wer- 
den, dessen PIN zu verifizieren ist. 

7. Ausgabevorrichtung von Speichermedien des Kar- 
tentyps nach Anspruch 6, bei der das Datendatei- 
zugriffslnstruktionsmittel (42), wenn Daten, die eine 
PIN und einen Dateinamen einer Datendatei (22) 
enthalten, die in dem Speichermedium des Karten- 
typs (10) gehalten wird, aus der Spezialdatei (24) 
des Speichenmediums des Kartentyps (10) als Ant- 
wort auf einen Spezialdateizugriffsbefehl ausgele- 
sen werden, der von dem Spezialdateizugriffsin- 
struktionsmittel (44) ausgesendet wurde, einen Da- 
tendateizugrlffsbefeh I erzeugt, der die ausgelesene 
PIN enthait, und ihn zu dem Speichermedium des 
Kartentyps (10) ubertragt, um dem Speichermedi- 
um des Kartentyps (10) eine Instruktion zum Verifi- 
zieren der Korrektheit der Datendatei (22) zu ertei- 
len, die der ausgelesenen PIN entspricht. 
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8. Ausgabevonrichtung von Speichermedien des Kar- 
tentyps nach irgendeinem der Anspriiche 5 bis 7, 
welche Ausgabevorrichlung von Speichermedien 
des Kartentyps ferner ein Chiffriennlttel umfa(5t, das 
die PINs der Datendateien (22) chiffrierl, unn in die s 
Spezialdatei (24) in dem Speichermediunn des Kar- 
tentyps (10) durch das Spezialdateizugriffsinstruk- 
tionsmittel (44) geschrieben zu werden, undein De- 
chiffriermlttel, das eine chiffrierte PIN einer Daten- 
datei (22) dechiffriert, die aus der Spezialdatei (24) io 
in dem Speichermedium des Kartentyps (10) durch 
das Spezialdateizugriffsinstruktionsmittel (44) aus- 
gelesen wurde, 

15 

Revendications 

1 . Un support de stockage de type carte comprenant 
une unit6 de stockage ayant une zone de fichiers 
(21) conservant des donn6es dans chaque fichier 20 
en tant qu'unit6, et une zone de repertoire (23) con- 
servant a I'interieur des unites d'informalion de 
commande (231) induant chacune un numero 
d'Identiflcation personnel, ou PIN, d'un fichier de 
donn6es dans la zone de fichiers, et une unit6 de 25 
commande (3) gerant des fichiers de donnees (22) 
dans la zone de fichiers (21) de Tunite de stockage 

(2) sur la base des unites d'informatton de comman- 
de (231) dans la zone de repertoire (23) dans I'unite 
de stockage (2), I'unitede commande (3) autorisant 30 
un processus d'acces sur un fichier de donnees (22) 
par I'unite de commande (3) seulement lorsqu'un 
PIN conserve dans I'unite d'infomiation de com- 
mande (231) dans la zone de repertoire (23) dans 
I'unite de stockage (2) concorde avec un PIN intro- 35 
duit k partir de I'exterieur, le support de stockage 
comprenant en outre : 

un fichier dedie (24) qui est etabli dans la zone 
de fichiers (21 ) dans Tunite de stockage (2), ce 40 
fichier dedie (24) conservant des PIN des fi- 
chiers de donnees (22) conserves dans les uni- 
tes de commande d'information (231) respecti- 
ves dans la zone de repertoire (23) dans I'unite 
de stockage (2) et des noms de fichier du fichier 45 
de donnees (22), de fagon que le PIN el le nom 
de fichier de chaque fichier de donnees (22) 
correspondent Tun d I'autre; 
une autre unite d'information de commande 
(232) etant etablie dans la zone de repertoire so 
(23) dans I'unite de stockage (2), cette unite 
d'infonnation de commande (232) conservant 
un PIN maTtre du fichier dedie (24). 

2. Un support de stockage du type carte selon la re- 55 
vendication 1 , dans lequel les PIN des fichiers de 
donnees (22) respectifs sont chiff res pour etre con- 
serves dans le fichier dedie (24). 



3. Un support de stockage de type carte comprenant 
une unite de stockage (2) ayant une zone de 
fichiers (21 ) pour conserver des donnees dans cha- 
que fichier en tant qu'unite, et une zone de reper- 
toire (23) pourconserver^ I'interieur des unites d'in- 
formation de commande (231 ) induant chacune un 
numero d'identification personnel, ou PIN, de cha- 
que fichier de donnees (22) dans la zone de fichiers 
(21): 

une unite de commande (3) gerant des fi- 
chiers de donnees (22) dans la zone de fichiers (21) 
dans I'unite de stockage (2), sur la base des unites 
d'infonnation de commande (231) dans la zone de 
repertoire (23) dans I'unite de stockage (2), I'unite 
de commande (3) comprenant : 

un moyen de creation de fichier de donnees 
(31) qui, en reponse k un ordre de creation de 
fichier de donnees provenant de I'exterieur, fixe 
une unite d'infonnation de commande (231) 
pour un fichier de donnees (22) induant un PIN 
du fichier de donnees (22), pour creer le fichier 
de donnees (22) dans la zone de fichiers (21) 
dans i'unite de stockage (2), confonnement k 
I'ordre de creation de fichier de donnees; 
un moyen de comparaison de PIN (32) qui, en 
reponse a un ordre d'acces de fichier de don- 
nees pour obtenir un acces au fichier de don- 
nees (22) cree par le moyen de creation de fi- 
chier de donnees (31 ) a partir de I'exterieur, ju- 
ge si le PIN du fichier de donnees (22) sur le- 
quel doit porter I'acces, conformement k Tordre 
d'acces de fichier de donnees conserve dans 
I'unite d'information de commande (231) dans 
la zone de repertoire (23) dans I'unite de stoc- 
kage (2) , Concorde avec un PIN Indus dans i'or- 
dre d'acces de fichier de donn6es f oumi k partir 
de I'exterieur; 

un moyen d'acces de fichier de donnees (32) 
executant un processus d'acces sur le fichier 
de donnees (22) auquel ii est necessaire d'ac- 
ceder, lorsque le moyen de comparaison de 
PIN (32) juge que les deux PIN sont en concor- 
dance; 

un moyen de creation de fichier dedie (34) qui, 
en reponse a un ordre de creation de fichier de- 
die provenant de Texterieur fixe une unite d'in- 
fonnation de commande (232) pour le fichier 
dedie (24), induant un PIN maitre pour le fichier 
dedie (24), pour creer le fichier dedie (24) dans 
la zone de fichiers (21 ) dans I'unite de stockage 
(2). confonnement k I'ordre de creation de fi- 
chier dedie; 

un moyen de comparaison de PIN maitre (35) 
qui. en reponse a un ordre d'acces de fichier 
dedie pour acceder au fichier dedie (24), cree 
par le moyen de creation de fichier dedie, pro- 
venant de Texterieur, juge si le PIN maTtre du 
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fichier 66616 (24) conserve dans I'unit^ d'infor- 
mation de commande (232) dans la zone de re- 
pertoire (23) dans Tunlte de stockage (2), Con- 
corde avec un PIN maitre Indus dans I'ordre 
d'acc^s de fichier d^dl^ foumi ^ partir de I'ex- 5 
terleur; el 

un moyen d'acces de fichier d6die (36) execu- 
tant un processus d'acces sur le fichier dedle 
(24) lorsque le nnoyen de confiparaison de PIN 
maitre (35) juge que les deux PIN maftres cl- 

dessus concordent; 

au moment de I'6mission de la carte k circuit 
int6gr6, ou CI, le moyen d'acces de fichier 66- 
die (36) ecrit dans le fichier dedie (24) les PIN 
des fichiers de donnees (22) conserves dans is 
les unites d'infonnation de commande (231) 
respectives dans la zone de repertoire (23) 
dans Tunite de stockage (2), de fagon que le 
PIN et le nom de fichier de chaque fichier de 
donnees (22) correspondent I'un a I'autre con- 20 
foma6ment ^ un ordre d'acc6s de fichier d6di6 
fourni a partir de I'exterieur, apres que le moyen 
de creation de fichier 666\§ (34) a cr^e le f rchier 
d6die. 

25 

4. Un support de stockage du type carte selon la re- 
vendication 3, dans lequel des PIN pour les fichiers 
de donn6es (22) respectrfs sont chiffr6s et conser- 
ves dans le fichier dedie (24). 

30 

5. Un appareil d'emission de support de stockage du 
type carte, emettant un support de stockage du type 
carte (10), ce support de stockage du type carte 
(10) comprenant une unite de stockage (2) ayant 
une zone de fichiers (21) pour conserver des don- 35 
nees dans chaque fichier en tant qu'unite, et une 
zone de repertoire (23) pour conserver a I'interieur 
des unites d'infomiation de commande (231) In- 
cluant chacune un numero d'identification person- 
nel, PIN, d'un fichier de donnees (22) dans la zone 40 
de fichiers (21 ), et une unite de commande (3) ge- 
rant des fichiers de donnees (22) dans la zone de 
ffchiers (21) dans I'unite de stockage (2), 
comprenant : 

45 

un moyen de commande de creation de fichier 
de donnees (41) fixant une unite d'information 
de commande (231) pour un fichier de donnees 
(22) incluant un PIN du fichier de donnees (22) 
dans la zone de repertoire (23) dans I'unite de so 
stockage (2), generant un ordre de creation de 
fichier de donnees incluant le PIN du fichier de 
donnees (22), et transferant celui-ci vers le 
support de stockage du type carte (10) afin de 
creer le fichier de donnees (22) dans la zone 55 
de fichiers (21) dans I'unite de stockage (2); 
un moyen de commande d'acces de fichier de 
donnees (42) generant un ordre d'acces de fi- 



chier de donnees incluant un PIN d'un fichier 
de donnees (22) auquel il est n6cessaire d'ac- 
ceder, et transferant celul-ci vers le support de 
stockage du type carte (10) afin d'obtenir I'ac- 
c6s au fichier de donnees (22) cree dans la zo- 
ne de fichiers (21) dans I'unite de stockage (2); 
un moyen de commande de creation de fichier 
dedie (43) fixant une unite d'infonnation de 
commande (232) pour un fichier dedie (24) in- 
cluant un PIN maitre du fichier dedie (24) dans 
la zone de repertoire (23) d'unite de stockage 
(2), generant un ordre de creation de fichier de- 
die incluant le PIN maitre, et transferant celul- 
ci vers le support de stockage du type carte (1 0) 
afin de creer le fichier dedle (24) dans la zone 
de fichiers (21) dans ('unite de stockage (2); 
un moyen de commande d'acces de f tehler de- 
die (44) generant un ordre d'acces de fichier 
dedie incluant le PIN maitre du fichier dedie 
(24), et transferant celui-ci vers le support de 
stockage du type carte (10) afin d'obtenir I'ac- 
ces au fichier dedie (24) cree dans la zone de 
fichiers (21) dans Tunlte de stockage (2); 
au moment de remission du support de stocka- 
ge du type carte (10), apres que le moyen de 
commande de creation de fichier dedie (43) a 
transfere un ordre de creation de fichier dedie 
vers le support de stockage du type carte (1 0). 
le moyen de commande d'acces de fichier de- 
die (44) generant un ordre d'acces de fichier 
dedie incluant des donnees de PIN et des noms 
de fichiers des fichiers de donnees (22), et 
transferant celui-ci vers le support de stockage 
du type carte (10), afin d'ecrire les PIN et les 
noms de fichiers des fichiers de donnees (22) 
conserves dans les unites d'infonnation de 
commande (231) respectives dans la zone de 
repertoire (23) dans I'unite de stockage (2), de 
fagon que le PIN et le nom de fichier de chaque 
fichier de donnees (22) correspondent Tun a 
I'autre. 

6. Un appareil d'emission de support de stockage du 
type carte selon la revendication 5, dans lequel lors- 
qu'un PIN du support de stockage du type carte (1 0) 
est verlfie, le moyen de commande d'acces de fi- 
chier dedie (44) genere un ordre d'acces de fichier 
dedie incluant le PIN maTtre, et transfere celui-ci 
vers le support de stockage du type carte (10), afin 
de lire des donnees consewees dans le fichier de- 
die (24) dans la zone de fbhiers (22) dans la zone 
de stockage (2) du support de stockage du type car- 
te (10) dont le PIN doit etre verifie. 

7. Un appareil d'emission de support de stockage du 
type carte selon la revendication 6, dans lequel lors- 
que des donnees incluant un PIN et un nom de fi- 
chier d'un fichier de donnees (22) conserve dans le 
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support de stockage du type carte (10) sont lues 
dans le fichier dedie (24) du support de stockage 
du type carte (10), en r6ponse k un ordre d'acc6s 
de fichier dedie em is par le moyen de commande 
d'accfes de fichier d6di6 (44), le nfioyen de comnnan- s 
de d'acces de fichier dedi6 (44) genere un ordre 
d'acces de fichier de donnees incluant le PIN lu, et 
le transf ere vers le support de stockage du type car- 
te (10), de fagon ^ donner une instruction au sup- 
port de stockage du type carte (10) pour verifier que io 
le fichier de donnees (22) correspondant au PIN lu 
est correct. 

Un appareil d'6mission de support de stockage du 
type carte selon Tune quelconque des revendica- is 
tions 5 a 7, dans lequel I'appareil d'emission de sup- 
port de stockage du type carte comprend en outre 
un moyen de chiffrement qui chiffre les PIN des fi- 
chiers de donnees (22) k ecrire dans fe fichier d6die 
(24) dans le support de stockage du type carte (1 0), 20 
par le moyen de commande d'acces de f Ich ier d6di6 
(44), et un moyen de dechiffrage qui dechlffre un 
PIN chiffre d'un fichier de donn6es (22) lu dans le 
fichier d6die (24) sur le support de stockage du type 
carte (1 0), par le moyen de commande d'acc6s de 2s 
fichier dedie (44). 
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FIG. 3 
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FIG. 5 
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